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A Quick Look 


at This Issue 





These handy digests permit checking V] 
the articles you want to read first. 


SPECIAL REPORT ON INTERNAL CORROSION 


New Concept Solves Aluminized Pipe Weld 
Problems 


aluminized base metal with the filler material gives an 


- Controlling the fusion of the 


alloyed root pass, thereby enabling you to successfully 
weld aluminized pipe. The alloyed root pass is fused 
to the base metal coating, thereby providing continuous 
protection from corrosion. For complete details. turn 


to Page 100. 


What to Do About Corroding Isomerization 

Units . . . The corrosive conditions in this 
process result from the formation of dilute HCl and 
sludge. Ways to combat the problem of metal loss is 
to keep the feed dry and maintain a minimum of 
impurities such as sulfur, pentanes and olefins. Pro- 
vide adequate guard chamber capacity and use the 
proper alloys in critical locations. Turn to Page 103. 


Electrical Probes Monitor Corrosion ... 

Electrical resistance corrosion probes have pro- 
vided the corrosion engineer with a new and powerful 
weapon against metal loss in process equipment. Cor- 
rosion probes can measure corrosion rates in process 
streams continuously, without disturbing normal oper- 
ations in any way. See Page 107. 


You Can Stop Hydrogen Attack .. . If you: 
refinery gas stream has a high pH and contains 
cvanides, try air injection to control hydrogen attack 
This is the basis of Shell’s new royalty-free process 
for preventing hydrogen blistering and fissuring. Turn 


to Page 111. 


Ultrasonic Inspection Used to Detect Hydro- 
gen Attack . . . A new test procedure involving 
ultrasonic testing techniques reveals the effect of high 
temperature attack on steel. Procedure details are 
described along with typical patterns for evaluating 
the extent of the attack. For details, turn to Page 115. 


Please Turn Page => 
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Stainless-Lined... 
TO ARREST HIGH-TEMPERATURE CORROSION 


Among the many spherical structures Graver has fabricated in its hundred year 
history, these reactors for Socony Mobile Oil Company’s refinery at East Chicago, 
Indiana, are typical of the craftsmanship required to assure long, trouble-free life 
under sustained high temperature and high pressure. To minimize corrosion at 
operating temperatures of 980° and 600 psi, Type 321 stainless was used for the 
inner liners, catalyst supports, inlet vapor distributors and drain scoops. The shells 
were made from 134” A201 Grade B firebox quality carbon steel to which an inter- 
mediate lining of concrete was applied. Graver’s skills in working with all types of 
alloys assure long life for processing equipment that must operate continuously 
under high temperatures and high pressures. 


Building for the Future on GRAVER JANK & MFG.CO.,[NC. 
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From Natural to Super-Premium Gasoline 
+ « « Combining alkylation with isomerization 
and reforming makes it possible to produce a super- 
premium gasoline at the natural gasoline plant. The 
payout is attractive; but you'll want to check first the 
whole picture of C, and C, production as outlined in 


this article on Page 119. 


Thermo Data for Petrochemicals, Part 

XXIV... Enthalpy and Free Energy Functions 
for 47 Compounds . . . Have you ever wondered if 
your proposed reaction is feasible? Can the reaction 
go? What is the equilibrium yield of the desired 
product? What is the heat load on the reactor? Here’s 
Kobe again with data to help you answer these ques- 
tions for yourself. You'll use this one often if you're 
at all interested in chemical reactions. See Page 125. 


This New Additive Can Boost Octanes .. . 
A new manganese antiknock is revealed as a 
supplement to TEL. Here are data on its use in a num- 
ber of gasoline blends. Emphasis is placed on blends 
containing natural gasoline. Preliminary economics 
are given so that you may consider the additive’s use- 


fulness in your blends. Turn to Page 131. 


Using C. Aromatics to get Octanes? .. . 
Determinations made on a number of blends 
show what the xylenes and ethyl benzene do to oc- 
tanes. These data will help you predict the rating of 
your next blend containing C; 


Page 137. 


aromatics. Turn to 


Here’s Data on Specialty Products . . . As- 

phalt emulsions, both asphalt-in-water and water- 
in-asphalt are important specialty products. The 
physical properties and behavior of these products are 
discussed. There’s money in these specialty asphalts 
Check your line of materials, turn to Page 140. 


Turbine Autos Shift Chemical Needs .. . 
Turbine-powered automobiles promise some 
drastic changes for the chemical market. This author 
predicts the turbine auto is on the way and looks at 
some of the possible changes for the future. See what 
chemicals are needed to keep the present auto engine 


running. Page 141. 


Locate Tower Nozzles Quickly . . . Avoid 

making layout sketches for locating tower inter- 
nals and nozzles by using these charts and tables. If 
you don’t design tower piping every day, this article 
will give you some real help on this time-consuming 
problem. If you’re an expert, this article offers some 
real working short-cuts. Clip it, you'll need it! Turn 
to Page 143. 


Applied Hydrocarbon Thermodynamics 

(Part 7) . . . Isentropic Exponents for Gases... 
Here are the methods, the equations, the thermody- 
namics properties and the generalized charts for mak- 
ing these calculations the correct and fast way. Ed- 
mister is full of these accurate time-saving methods 
and your notebook will be also if you are up-to-date 
on this series. See Page 153. 
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What Does a Refinery Estimate Cost? . . . 

When making a proposal on a typical refinery 
with the usual data an engineer-contractor will use as 
much as 12,000 manhours. This expense is reflected in 
the costs of plants that are built. For the reasons 
behind the figures and hints on saving some of this 
money, turn to Page 163. 


Cut Costs With Cost Accounting . . . Valuable 

cost records need not be buried in stack of his- 
torical accounting records. With a proper plan for 
“cost center” accounting, information essential to eco- 
nomic operations is available almost instantly. This 
method can pinpoint budget overruns as well as oper- 
ating efficiencies. For the results of this accounting 
method, turn to Page 167, 


Supervisors Can Control Accidents . . . An 

injury on the job does not just happen—it is the 
final link in a chain of events. Some of these links 
cannet be controlled by the supervisor, but he can 
break’ the chain by removing one link—unsafe acts 
and conditions. Here is an article which teaches how 
to recognize these unsafe acts and conditions, and 
what to do about them. Turn to Page 227. 


The Man Most Likely . . . Want to be a fail- 

ure? There’s really nothing to it! Here are some 
of the tried and true methods which will assure you 
of being a resounding flop. Professional short-cuts are 
revealed which will enable you to do some on-the-job 
training. Turn to Page 235. 


Teach Your Supervisors Human Relations 

--«-A long and unsettled conflict still wages 
between material knowledge and leadership for first 
consideration in choosing supervisors. It’s been proved, 
however, that the best supervisor is the one who is 
trained to recognize and utilize the interests and abil- 
ities of those under him. Here’s an article which tells 
what it takes for a supervisor to become employe- 
minded. Turn to Page 244. 


When changing your address... 


Subscribers should notify us promptly of any change 
in address 


Six weeks notice is required if you want to be sure 
of getting all copies of PerRoLEUM REFINER without a 


skip. 


Remember—Copies we mail to your old address 
will not be delivered by the Post Office unless you 
pay them extra postage. 


When sending the change, be sure to give old as 
well as new address and if possible, enclose an address 
label from a recent wrapper of the magazine 


Use this address: 
Circulation Department 
Petroleum Refiner 


Box 2608, Houston I, Texas 


st 











Unusual and exclusive features make 


\ Owe! Direct Connected Compressor Unite J 
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a better buy! 


First: engine, duplex compressors and cooling sys- 
tem are all mounted on a single skid to assure perfect 
alignment. 


Second: side-by-side compressors with a common 
crankshaft (an “Oilwell” exclusive) have direct 
mechanical drive through a right-angle gear box so 
that the unit requires minimum floor space. 


Third: cooling systems are designed to provide ade- 
quate operating temperatures for both the engine 
and the compressors, and can be furnished hori- 
zontally or vertically. 


Fourth: vital parts are enclosed. Positive lubrication 
is provided to compressor cylinders and piston rod 
packing by a mechanical forced-feed lubricator. 


Fifth: slow-speed, horizontal-type compressors are 
designed with top suction and bottom discharge con- 
nections, especially for handling natural gas. 


Sixth: no clutches. 


Additional design features are incorporated into “Oilwell” 
DGE Gas Compressor Units to make them the outstanding 
line with 125, 175, 200, 250 and 300 hp ratings. An “Oilwell” 
engineer will gladly advise on the units most suitable for 
your requirements. 


Oil WELL SUPPLY 


DIVISION UNITED STATES STEEL CORPORATION 
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Their First a Bit Late 


DOUBLE TALK sometimes gets that way acci- 
dentally and at other times, as the kids used to say 
“accidentally on purpose.” We would not twit a con- 
temporary as intentionally foxing their phrases about 
a “new” service for chemical engineers. But we 
would cite those phrases along with the record. The 
language appeared in announcement about a pro- 
jected Maintenance and Operation department. They 
termed it “a pioneering effort on (our part” and 
also “a first on our part” in order “to fill a gap long 
neglected.” It may for them be a pioneering venture 
and a first but industrywise the record shows that 


PETROLEUM REFINER recognized the need at least 12 


vears ago when such a department appeared. Since 
then, almost without exception, we have printed 
every month articles beamed at Maintenance and 
Operation people and so labeled. Six years ago PR 
added a Maintenance Editor as such and also started 
publication of an annual Maintenance Special Issue. 
hus our leadership and service have been 4stab- 
lished through actual performance. And we wiil let 
subscriber support continue to tell us we’re doing the 


iob quite satisfactorily. 


A Summer Treat 


NO MATTER WHAT your job or background, 
a series starting in the August issue of PETROLEUM 
REFINER should be of great benefit to you. Wriiten 
by Forrest E 


and patent administrator for 


Gilmore, recently retired consultant 
Phillips Petroleum’s 
Refining department, these articles will teach you 
“How to Invent.” We’re not talking about patent 
laws and legal angles but rather the mental proc- 
esses involved. If you have never invented anything, 
it doesn’t mean that you lack the talent—probably 
all you need is the proper training. These articles 
offer that training, and also how to apply it to your 
evervday thinking. Put “How To Invent”—starting 
in PR’s August issue—on your summer “must read” 


list. 


Like ‘Em New and Old 


AUDIT BUREAU OF CIRCULATION will 
testify that current copies of PeTRoLeuM REFINER 
are in brisk demand as they roll off the presses from 
month to month. And now we have testimony that 
PR also leads other oil industry magazines in the 
current demand for old volumes. A New York book 
dealer makes a pitch for back issues of 18 different 
“petroleum journals.” Five of these, including PR 
are underlined because “we are especially interested” 
in these volumes. Then to top it all, there’s a “Special 
Note re PETROLEUM REFINER” 


theirs 


the caps are 
wherein a premium price is quoted for com- 
plete volumes or “any issues” thereof. 

This push for PR also shows, of course, that peo- 
ple who have the old issues—for some reason!— seem 
reluctant to part with them. 
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Buell Combination Cyclone-Precipitator installation 
at cement plant 


“Paid for itself!’ 


In nearly all cases, Buell dust or fume collection 
systems pay for themselves in just a few years. 
Buell “SF” Electric Precipitators provide extra 
collection efficiency and lower maintenance 
costs year after year, thanks to features like the 
exclusive high-emission, self-tensioning Spiral- 
ectrodes and unique Continuous Cycle Rapping. 
For specific information about dust collection 
efficiency and all three Buell systems, write for 
a copy of the booklet, “The Collection and 
Recovery of Industrial Dusts.” — 
Dept. 21-G, Buell Engineering 


Aan 
Company, Inc., 123 Wiiliam “i i; 
ag 





Street, New York 38, N. Y. 





Experts at delivering Extra Efficiencyin DUST COLLECTION SYSTEMS 


Mag? 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—] “ol 37, No. 7 








Petroleum REFINER 
July, 1958 


A Quick Look at the Industry T H I S NA O N T H 





Voluntary Import Le. ality Fight Shaping Up . . . Branded a “non-complier” by Im- 
ports Administrator Carson and not eligible for government contracts, Eastern States 
Petroleum & Chemical’s suit filed in Washington is attempt to declare entire gov- 
ernment imports plan invalid. “This program has been called voluntary,” fumed 
Eastern States board chairman, R. B. Kahle, “but despite this announced position, 
in fact in the past two months, the program has been made mandatory by the 
application of sanctions under the Buy American Act in a manner which we be- 
lieve is most inappropriate and was never sanctioned by authority granted under 
the act or any place else.” 


Company decided to sue after Administrator Carson announced Eastern States has 
not complied with voluntary program. MPSA immediately informed company it 
would not accept any more deliveries under the controversial jet fuel contract 
awarded mid-May. 


ike Limits Unfinished Products Imports . . . President Eisenhower has ordered vol- 
untary imports restrictions be extended to cover unfinished gasoline and other 
unfinished oils. Although now, imports of these items are relatively small, it is pos- 
sible to use them to circumvent the whole imports program, So—they’ll be held to 
present levels. 


Even Sen. Yarborough (D-Texas), perhaps Washington’s most severe critic of 
unfinished gasoline imports, said the extension “is a step in the right direction,” 
then quickly added, “but not the full journey.” 


There’s no doubt, however, this action will take some of the heat off the trade bill 
which passed the House and is now in Senate for debate. In the Senate, where 
amendments can be offered from the floor, advocates of mandatory oil-curbing 
controls will get their last chance to nail some Ikard-like amendment to the 
trade plank. 


However, in our prediction of defeat of the Ikard amendment (Petroleum REFiner, 
May, p. 129) we still feel the reciprocal trade bill will emerge without mandatory 
controls on oil imports. 


Look for Business Upswing . . . Bureau of Mines predicts July demand for U. S. crude 
will average 6.97 million bpd-—105,000 barrels daily over June level. 


Looking further ahead, IPAA forecasts third quarter crude demand (including 
imports) at 8.6 million barrels daily, about the same as last year. Domestic crude 
market will average out at 7 million bpd as compared with 7.1 million barrels 
during same period in °56. 

Another healthy sign: crude and product stocks at May’s end were about 12 mil- 
lion barrels below year-ago level and by beginning of this month were expected to 
dip to 45 million barrels below June °57 level. 


Gasoline Consumption Hits New Peak . . . U. S. gasoline use soared to all-time highs 
in ’57 as 20 states required billion or more gallons each for motor vehicles. As a 
whole, Americans burned 57 billion 402 million gallons—an increase of 380 million 
gallons over °56 
California led the 48 with 5 billion 461 million; Texas took the No. 2 slot with 4 
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billion 413 million; New York was third with Illinois and Michigan rounding out 
the top five. 


In spite of current pessimism from all sides, gasoline demand this year is only off 2.1 
percent frorn like period in record-busting °57. 


Multigrade Oils Get Big Boost ... The trend to multigrade lube oil received healthy 
support recently from an Indiana-Standard report. Company researchers said tests 
show engine wear and oil consumption equal to or lower than results obtained with 
single grade oils in heavy duty service. Savings in fuel economy and ease of start- 
ing far outweigh the additional cost. These results may dispel reservations of some 
engine builders and fleet operators concerning multigrade oils. 


Quick Look Around the Country . . . Here’s the reason why merger of Suntide Refin- 
ing and Sunray Midcontinent was abandoned: group representing substantial 
amount of Suntide stock just didn’t like terms of the deal . . . Senate Finance Com- 
mittee has rejected amendment to technical bill which would have slashed depletion 
allowance for oil and gas . . . OCAW has proposed merger talks with International 
Chemial Workers Union. OCAW has 210,000 members—ICWA about 75,000. 


Nylon, Rayon Skirmish Continues... Tug-of-war between nylon and rayon for original 
1959 tire cord market has been won by rayon. Decision is definite setback for nylon 
producers who are retaliating with price cuts. Today, nylon is selling for $1.20 a 
pound as compared with rayon’s 63¢ a pound—but tires take one third less nylon. 


In another department, look for nylon to be ballyhooed next as the latest “miracle” 
ingredient for home floor polishes and waxes. 


Petrochemicals Do the Job . . .Koppers Company claims present day thinking and 
economics no longer make it practical for the coke and coke by-products industry 
to compete in ammonia and ammonium sulfate manufacture. 


This further strengthens positions of synthetic ammonia and synthetic ammonium 
sulfate. In reality, majority of these products are already supplied by synthetic route 
based on petroleum products. Tide, time and dollars won’t stand still. If it’s not prof- 
itable today, don’t make it. Rely on petrochemicals to do the job better and cheaper. 


A Long Look Into the Future . . .The way we sec it, there wil) be no round of crude 
processing expansion for the next 2 to 3 years—-future construction will still be in 
the fields of product quality with octanes taking first place. Alkylation will come 
on strong as even now some fractionation is being installed to get iso-butane for 
alky feedstock. Still others are installing butane isomerization units. Even butane 
hydrogenation may follow if olefins (for alkylation} fall in short supply. Many are 
now looking to propylene. 


Rumbles Add to Refiners’ Worries . . . Now refiners have another noise to worry about 
with gasoline in engines. Called rumble, it’s a different sound frequency from 
either spark knock or knocking surface ignition. But it can’t be handled by increas- 
ing fuel octane numbers. As long as octane is high enough to satisfy engine require- 
ments for normal knock and knocking surface ignition, further increase in fuel 
quality doesn’t help reduce the rumble. 


Even worse is that the trend to higher aromatic concentrations in gasolines will 
increase rumble if compression ratios climb. While rumble tendencies can be greatly 
decreased by using highly paraffinic fuels, this may not be as economically attrac- 
tive as phosphorus based additives. 
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Best valve performance ever 


...So says the D-X Sunray Oi! Co. 
about this ““Craneloy 20’ gate on 
sludge draw-off at the big West Tulsa 
refinery. 

Installed at the agitator bottom, 
this 6-inch Crane valve is handling 
various hot sulphuric acid sludge mix- 
tures—concentrated and weak— 
steam-diluted to as low as 30%. 

Valves used previously had to be 
replaced every 3 to 6 months. But 
this ““Craneloy 20” gate went a full 


14 months before minor repairs—then 
was put right back into service. It has 
the best record of any valve used on 
this toughest job in the refinery. 
Specially developed for sulphuric 
acid at elevated temperatures, 
“Craneloy 20” is a high-nickel, high- 
chromium stainless. Teamed with 
Crane split-wedge, rotating-disc seat- 
ing design, it makes a valve no corro- 
sive fluid processor can afford to over- 
look for truly low-cost flow control. 


20°’ Gate at D-X Sunray Refinery 





| 


| 


on toughest acid service... 








GET FULL FACTS on "Craneloy 
20” and other Crane quality alloy 
valves and fittings. Ask your Crane 
Representative for Circular AD- 
2080, or write to address below. 


C RAN E VALVES & FITTINGS 


PIPE © PLUMBING « KITCHENS « HEATING « AIR CONDITIONING 
Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas: 
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Surrounded by pressure tube problems ? 


LET TIMKEN COMPANY METALLURGISTS SELECT THE ONE 
STEEL ANALYSIS THAT GIVES YOU MAXIMUM TUBE LIFE 
PER DOLLAR. 


You can use a good many high temperature steels 
to solve your particular pressure, temperature and 
corrosion problems. But only one steel analysis can 
give you longest tube life per dollar. 


Timken Company metallurgists can find that exact 
analysis for you. They’re specialists, recognized experts 
in high temperature steels. They can draw on more 
than 25 years of research and experience. Work for 
you the same way they have in solving hundreds of 


TIMK 


TRADE-MARK REG. U.S. PAT. OFF 





tough pressure tube problems for others, economically. 

And we have the steels to do the jobs. They’re avail- 
able in all stainless and alloy grades to meet practically 
any combination of pressure, temperature and corro- 
sion conditions. And you can get Timken seamless 
pressure tubes in sizes up to 11” O.D. x 3” wall. Accu- 
rate analysis is assured because we make only electric 
furnace fine alloy steel. It’s always uniform—heat to 
heat, order to order, tube to tube. 

For the money-saving answer to your pressure tube 
problems, call upon Timken Company metallurgists. 
The Timken Roller Bearing Company, Steel & Tube 
Division, Canton 6, Ohio. Cable: ““TIMROSCO”’. 


= STEEL 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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TROUBLE-FREE SERVICE is assured under 
all fluid, temperature and pressure conditions 
by the exclusive design of Homestead Lever- 
Seald Valves. 


Instant stick-proof operation is guaranteed 
by a built-in lever and screw which mechani- 
cally relieves seating pressure. This controlled 
relief of pressure is only sufficient to over- 
come friction and to permit the plug to turn 


P. O. Box 45 








freely. What's more, all operating parts are 
protected from the damaging effects of cor- 
rosive or erosive service conditions and are 
completely weatherproof. 


Write today for fully detailed Reference 
Book 39—Section 3. See for yourself how 
Homestead Lever-Seald Valves can solve 
your problems on high temperature, pres- 
sure or corrosive services. 


HOMESTEAD VALVE MANUFACTURING 


COMPANY 
Coraopolis, Pa. 














To achieve the ultimate in design, yet assure the most economic plant, Kellogg built this 26’ x 29’ 
scale model concurrently with designs to assist all levels of management, as well as all categories . 
of engineering and refinery personnel, in design reviews well in advance of major construction. 
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‘Economic Achievement 
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When refining capacity must be increased, an oil 
company’s planning group has to evaluate the tech- 
nical and economic pros and cons of modernizing by 
degree or scrapping outmoded facilities and rebuild- 
ing completely. When the decision is to start from 
scratch, hundreds of variables are involved in choos- 
ing location, type and range of crudes, product mix, 
process line up, degree of integration, and refinery 
size. Which combination will insure the optimum in 
efficiency, economy, yields, flexibility for the future, 
and return on investment? 

Faced with exactly this time-consuming multi- 
plicity of problems, The Standard Oil Company of 
Ohio first scheduled decision deadlines for each 
planning phase, then called upon Kellogg for refinery 
material balances, estimated process investment costs, 
operating information, and data on various crudes. 
Decisions from this study, each made on schedule, 


Construction almost completed, the major sections of the integrated refinery shape 
up as: (left to right) the saturate gas plant, the crude section, catalytic cracker, 


served as the blueprint for Kellogg’s second assign- 
ment—engineering and constructing an integrated 
new plant at Toledo, Ohio. Designed for a capacity of 
60,000 BPSD, this $40 million refinery is an out- 
standing example of sound economics at work in 
plant planning and execution. 

With most oil companies concerned with tomorrow, 
there is no better time to be discussing future plans 
and problems with Kellogg than today. Kellogg’s 
Contract Sales Division welcomes the opportunity to 
put its coordinated engineering, procurement, and 
construction services at your disposal. 


THE M. W. KELLOGG COMPANY 


711 THIRD AVENUE, NEW YORK 17, N.Y. 
A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Co. Lid., Toronto « Kellogg International Corp., London 
Kellogg Pan American Corp., New York « Societe Kellogg, Paris « Companhia 
Kellogg Brasileira, Rio de Janeiro « Compania Kellogg de Venezuela, Caracas 





unsaturate gas plant, catalytic polymerization section, and the delayed coker 
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This CO Boll is the Key to leak control 


The patented Ell Bolt construction employed on Vogt 
floating head heat exchangers is the answer to re- 
assembly without distortion or leak development. 


Cover may be removed by simply loosening the Ell Bolt 
nuts and disengaging the Ell Bolt heads from the ‘‘lock 
notches."" No misplacing of Ell Bolts can result — and 
tightening is easy and positive — absolutely leak proof. 
Send for Bulletin HE-6. Address Dept. 24A-XPR. 


HENRY VOGT MACHINE CO., P. 0. BOX 1918, LOUISVILLE 1, KY. 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, Philadelphia, 
St, Louis, Charleston, W. Ya., Cincinnati 


OTHER VOGT PRODUCTS gee EAT TRAN fey ee Be Fe 
EQUIPMENT 
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ATLANTIC CATFORMING is solving 
refinery puzzles around the world! 














Atlantic’s Catforming process is being profitably used 
in these countries that circle the globe. 

Naturally, there are important reasons that explain 
this success. Here they are: 


1 CATALYSTS Designed for your 
specific problems. 


? SELECTIVITY Achieve superior yields 
at high octanes. 





3 STABILITY High activity with long life. 


DURABILITY Tolerance for moisture 
and nitrogen. 


REGENERATION Extends normal life 
several times. 


For further information on how your plant can use ATLANTIC 
Atlantic Catforming techniques, write or wire 

The Atlantic Refining Company, P.O. Box 8138, 
Philadelphia 1, Pennsylvania. 





it's the CATALYST that counts 
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25,000. 
GPM/LP 


The petroleum industry’s use for and need of 
water for operations, process consumption or 
heat transfer is met by Layne Vertical Tur- 
bine Pumps. 




















Whether the supply or the demand calls for 
a 4 inch well or any size up to 42 inches, 
Layne Pumps are designed and engineered 
to deliver the required GPM economically 
and unfailingly. 


Pioneers and acknowledged leaders in the 
field of water, Layne produces pumps de- 
signed to meet multiple service requirements 
efficiently and economically. 





Per Layne Pump 


LAYNE & BOWLER, INC., MEMPHIS 
GENERAL OFFICES AND FACTORY * MEMPHIS 8, TENN 
LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 


WATER WELLS-VERTICAL TURBINE PUMPS 
~~ WATER TREATMENT — 





To: Layne & Bowler, Inc. 


Memphis 8, Tennessee 
Gentlemen: Please send me bulletin No. 100. 


Name 

Title 
Organization 
Address 


Cit) State 











LOW COST 


tm. 2.5 
FURFURAL 


another reason leading refiners use Qa O° FU RFU RAL 


You get double economy using QO furfural 
as a selective solvent. First—its initial price 
is remarkably low. Second—you realize 


continued savings because you recover 
virtually all of it for re-use. 


Now check these other features ... more reasons 
why solvent refining with furfural is profitable 


HIGHLY SELECTIVE—QO Furfural is highly se- 
lective in separating a wide variety of closely 
related compounds in such operations as refining 
of lube oil, gas oil, cycle stock, and extractive 
distillation of hydrocarbons. 

EASILY RECOVERED-—Some refiners report sol- 
vent losses of the furfural circulated are less than 
0.02%. 

THERMALLY STABLE—QO Furfural is thermally 
stable under the conditions of extraction and 


The Quaker Qals Ompany 


The CHEMICALS DIVISION 
Orr Cig @r le 
(@mpany 


340D The Merchandise Mart, 
Chicago 54, Illinois 


Room 540D, 120 Wall St., 
New York 5, N. Y. 
Room 440D, 48 S.E. Hawthorne Bivd. 
Portiand 14, Oregon 
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recovery, thus permitting long continuous plant 
operation. 

READILY AVAILABLE — QO Furfural is readily 
available in large quantities from annually re- 
newable raw material sources. 


Add up the facts—you'll see, as other refiners have, 
that you're farther ahead with QO furfural. 


Write for Bulletin 
203-A—**Physicai 
Data on QO Furtfural. 





In the United Kingdom: 

Imperial Chemical Industries, Ltd., Billingham, England 

In Evrope: 

Quaker Oats-Graanproducten N. V., Rotterdam, The Netherlands; 
Quaker Oats (France) S. A., 3, Rue Pillet-Will, Paris IX, France; 
A/S “Ota”, Copenhagen, S. Denmark 

In Australia: 

Swift & Company, Ltd., Sydney 

In Japan: 

F. Kanematsu & Company, Ltd., Tokyo 
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Dav-Ad 101 is available in 100-pound fiber drums 
..- Dav-Ad 102 (in toluene) in 55-gallon steel drums containing 
400 pounds net, or in tank car lots. Stocks are located in 
Baltimore, Md., Lake Charles, La. and Cincinnati, Ohio for 
your convenience. 


Write today for samples, specifications and prices. 








DAVISON 


CHEMICAL COMPANY 
Division of W. R. Grace & Co. \ Winer) 
Baltimore 3, Maryland an 
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Fairbanks-Morse Positive Displacement 
Axial-Flow Rotary Compressor 


Combines the best features of reciprocating and centrifugal compressors 
Consider the advantages of the all-new Fairbanks-Morse two-impeller, 
helical-lobe type, axial-flow rotary compressor: 
1 Delivers oil-free air or gas with low ratios of unit weight and space to 
capacity. 
2 Exhibits high efficiencies and positive-displacement stability of flow at 
varying compression ratios and speeds. 


Result: Ideal performance from a relatively small compressor that is 
mechanically simple, flexible in application, adaptable to any power source; 
a compressor that provides stable performance, smooth operation, and 
variable-capacity control. 


This all-new F-M Compressor is available in 5 standard case and impeller 
sizes, single-stage and multi-stage units—for pressure, vacuum or booster 
service. Capacities range from 800 to 13,000 cfm.—also higher or lower if 
desired, on custom-designed basis. Contact your Fairbanks-Morse branch 
for further information, or write directly to Fairbanks, Morse & Co., 

600 So. Michigan Ave., Chicago 5, Illinois. 


® FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 





Ask for new illustrated bul- 
letin ACO 100.1 giving typi- 
cal performance characteris- 
tics and other important data. 





COMPRESSORS ELECTRICAL MACHINERY «DIESEL AND DUAL FUEL ENGINESeDIESEL LOCOMOTIVESeRAIL CARS*PUMPSeSCALESeHOME WATER SERVICE EQUIPMENT «MAGNETOS 
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- MASON-NEILAN Develops... 


' * 
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A NEW DESIGN 
WITH NEW FEATURES 
IN BUTTERFLY VALVES 


Now, a major advance in Butterfly Valve design! Mason-Neilan’s new line 
of wafer type Butterfly Valves offers an outstanding combination of ad- 
vantages for improved operation, simplified maintenance and reduced 


downtime. 


The features in this Masoneilan Butterfly Valve line speak for them- 
selves! Simple, attractive and rugged design, mounting flexibility, ease of 
adjustment, accessibility and maximum actuator power delivery. 


Wide range of sizes now available. 32000 Series covers sizes from 2” 


to 24”; materials of cast iron, cast alloys, or flame cut carbon steel; 
ratings to 250 Ib ASA iron and 300 lb ASA steel; and with Spring- 
diaphragm, Handwheel or Lever actuation. 


Send for Bulletin or contact your nearest Mason-Neilan Representative. 


VMIASON-NEILAN 


Division of Worthington Corp. 
51 NAHATAN STREET, NORWOOD, MASSACHUSETTS 


DISTRICT OFFICES OR DISTRIBUTORS IN PRINCIPAL U. S. CITIES 
in Canada: Mason-Neilan Regulator Co., Ltd., Brantford, Montreal, Toronto 


& 


Maintenance is greatly simplified by bearing brackets 
sized to permit easy access to packing box and removal of 
self-centering packing gland and follower. Packing can be 
added without disassembly of brackets. Packing box may be 
lubricated, non-lubricated or purge type. 


32000 Series Butterfly Valves are available with either 
Handwheel or Lever actuation. Handwheel types are supplied 
with a closed gear box, which includes indicator. When used 
with power actuator, declutching is provided. Travel stops are 
available. 
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For Hydrodesulfurization 


HARSHAW - @ 
COBALT MOLYBDATE | 
CATALYST 


% 223 regeneration cycles without loss in 
activity —a typical performance given by Harshaw 
Cobalt Molybdate Catalyst, accomplished while 
treating one of the most difficult charge stocks. 


% Recording less than 1.0¢/bbl. accumulated 
costs—with no indicated loss of activity, Harshaw 
CO-MO has been full scale tested the longest of ‘ 
any hydrodesulfurization catalyst. 





Unifining Unit, Union Oil Company of California refinery, 
Oleum, California uses Harshaw Cobalt Molybdate 
Catalyst. 


Hydrogen Recycle Gas y % 
Make-Up Compressor ion j 


Reactor 


izote Mi daele (tla) 


Ex Salelalel ig 


sure 


Seporator 





Since you know the critical ingredient of any catalytic genation. We shall be happy to point out the many 
hydrogenation reaction is the catalyst, the above facts specific advantages that come with using Harshaw 
should prompt you to acquire complete details on this Cobalt Molybdate Catalyst and discuss any specific 
premium commodity in the field of catalytic hydro- application you may be considering. 


Feel free to contact your nearest Harshaw office 


Chicago 
Cincinnati 


THE HARSH AW ee « 


Detroit a 


H ti -On-Hud > 
CHEMICAL CO. — 


Houston 

Los Angeles 

Philadelphia = . 
Pittsburgh 


1945 E. 97th Street + Cleveland 6, Ohio 
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plant engineered 
and constructed by 


CATALYTIC 


Ethyl Corporation selected CATALYTIC for the engi- 
neering, procurement, and construction of its new Vinyl 
Chloride Plant. Close cooperation and coordination be- 
tween Ethyl and CATALYTIC, utilizing to the fullest 
their joint experience with chlorinated hydrocarbons, re- 
sulted in successful on-stream operation of this plant within 
the scheduled completion time and budget. 


CATALYTIC Construction Company 


Philadelphia 2, Pennsylvania Catalytic On-Time... 
Baton Rouge, Louisiana On-Budget Services 
Toledo, Ohio for the metallurgical, chemical, petro- 


chemical and oil refining industries: 
Tulsa, Oklahoma Project Analysis; Process Development; 
Process Design; Economic Studies; Engi- 
neering; Procurement; Construction. 





In Canada: Catalytic Construction 
of Canada, Limited; Sarnia, Ontario; 
Toronto, Ontario; Montreal, Quebec 








Case 
History 




























ee 5 ” How Caterpillar 
© Gets Rid of Refuse... FAST! 


At the Morton, Ill. Plant of the Caterpillar Tractor Co. 
huge quantities of trash and rubbish are generated at many indoor 
points every day. Containers are placed at these points, and as 
each is filled, a fork lift truck brings up an empty and carries the full one 
to the outside pick-up line. Here, the DEMPSTER-DUMPMASTER 
takes over. Moving down the line, the driver automatically dumps the 
contents of each container into the 24 cu. yd. packer body, where the material 
is compressed to a fraction of its former volume. This assures big 
pay-loads on every trip to the disposal area. Trash and rubbish are 

enclosed at all times. ..can’t blow or scatter... fire 
hazard is reduced to a minimum. 





THE DEMPSTER-DUMPMASTER 
The DEMPSTER-DUMPMASTER is economical! One-man operation. 
Big pay-loads from 50 to 100 cubic yards. It’s safe! Clearance lifting arms 
never pass the cab windows, can’t injure the operator. It’s versatile! 
Handles containers below grade or from docks. Can be 
used for manual loading routes. Containers available in one 
through six cubic-yard capacity, with or without casters. 


Dept. PR-7, DEMPSTER BROTHERS, Knoxville 17, Tenn. ~ c= 


7 
WRITE TODAY FOR FREE BOOK ! 
Dept. PR-7, Dempster Brothers, Knoxville 17, Tenn. Fe ai Deapest 
Please send without obligation your new booklet, OLoPsiy Ey 
® 


“How to Cut Waste Disposal Costs.” 
SYSTEMS 












Mfd. By 
Dempster Brother 
Inc 
















Name Title 





Firm 





Address 





City State 
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Copon pipe coatings provide thicker 
films per coat for extra protection of 
seams, welds, sharp edges and other 
trouble spots. 


Copon tank coatings remain tough and 
elastic when subjected to heat, high 
humidity and chemical fumes. 


FOR CORROSION CONTROL 




















Three-coat systems of Normal Copon self-cleaning white tank coating and three-coat 
systems of Normal Copon aluminum tank finish were used to protect this fractionating 
plant of The Bay Petroleum Corp. (a subsidiary of Tennessee Gas Transmission Co.). 


tanks stay whiter, brighter... 
protected by Copon coatings 


Coatings of Normal Copon provide superior protection for 
tanks, pipes, and miscellaneous plant equipment. They cling 
tenaciously to metal surfaces, withstand the expansion and 
contraction of metal, and provide longer-lasting film integrity 
to assure permanent corrosion protection. Expensive surface 
preparation is not required when Copon-protected tanks are 
repainted, and Copon Coatings have the slowest rate of erosion 
in the industry. 


For complete information on Copon write on your 
company letterhead to the manufacturer located nearest your city. 








Non-explosion-proof type 


A non-explosion-proof type 
of M-S-A Gas Thermatron with 


Explosion-proof type recorder mounted in cubicle 





This unique development in gas analysis 
instrumentation combines thermal con- 
vection and thermal conductivity effects 
to provide selective measurement of a 
single component of a mixture without 


M-S-A* Gas Thermatron “scrubbing out” interfering components. 





continuously analyzes MSA has been applying its knowledge of gas 


analysis to specific customer problems for over 
30 years. Latest and most unique solution to some 

for one com ponent of these problems is the M-S-A Gas Thermatron. 
This unit selectively analyzes for one component 
= - of at least a ternary mixture of gases (without re- 
in multi-com ponent moval of any component) by employing both 
thermal conductivity and thermal convection 

. t properties of the gas. 
gas mixtures Other standout features: Calibration is possible 
over very narrow or very wide ranges (C-100°7, Gas). 
Construction is rugged. Operation is stable. Main- 
tenance is simple, infrequent. High accuracy and 
speed of response are inherent characteristics. 

ee) In process control, you can use the selective 
-a |__»__convection ceu 4 _____. M-S-A Thermatron for analysis of components in 


| 4 | > | hydrogenation, ammonia synthesis, hydrocarbon 
a ee =1 + ©’ | - synthesis and other processes. 
TL, CONVECTION CELL F— RESOROES In the area of atmosphere/combustion control, 


you can analyze for CO, or H:, in atmospheres con- 
taining H:., CO., N., CO and water vapor. Or, for 
CO. in flue gases. 

And where gas purity is a factor, the M-S-A 
Thermatron is helpful in the analysis of argon, 
hydrogen, helium or water vapor in oxygen, air 
or nitrogen. 

The MSA Instrument Specialist will welcome 
an opportunity to relate these advantages to your 
specific operation. Contact him soon. And write us 
for informative new bulletin on this inexpensive 
thermal conductivity analyzer. 


Schematic Flow and Wiring Diagram 


INSTRUMENT DIVISION 


Mine Safety Appliances Company 
Pittsburgh 8, Pennsylvania 


- 
















TIGHTEN UP ON COSTS OF 
SEALING CORROSIVES 


‘ea & 














Time spent repacking 
or adjusting stuffing 
boxes, is the big cost of 
sealing against corrosives. 
To minimize maintenance 
Garlock offers the products 
illustrated for sealing 
against corrosives. 


- 


LATTICE BRAID* 
USERS REPORT: 


PACKINGS 


CHEMICAL INDUSTRY—Centrifugal dye pumps required 
repacking every 24 to 48 hours. Switched to Garlock 
LATTICE BRAID asbestos with Teflon impregnation. 


RESULTS: Minimum 3 months service. All the strands of 
this unique packing are lattice linked together into one 
structural unit. Each strand is impregnated with chem. 
ically inert Teflon for longer wear. 


OIL INDUSTRY—On pumps han- Tefion impregnated LATTICE BRAID 
dling blending waxes at 170° F. to packings are another example of the 
200° F., LATTICE BRAID Teflon Garlock 2,000 . . . two thousand differ- 


packing lasts 8 to 10 times longer ent styles of packings, gaskets, and seals 
for every need. The only complete line. 


>» *ki SI 2945 ? c- ’ 
than other packings. Re ason? Pack That's why your Garlock representative 
ing is unaffected by either the hot can give you unbiased recommendations, 
waxes or the steam used in clean- Call him or write for Folder AD-131. 
ing the pumps. 


Crarnntoc«x 


* Garlock trademark 


Tt Dupont trademark 


THE GARLOCK PACKING COMPANY, Palmyra, N. Y. 


For Prompt Service, contact one of our 30 sales offices 
and warehouses throughout the U. S. and Canada. 








Packings, Gaskets, Oi! Seals, Mechanical Seals» 
Molded and Extruded Rubber, Piastic Products 








we oe iat “T'i go i ; “FGita| 
' cuts installation costs , | 


bends without distortion 
solves instrument line corrosion problems 





—that’s the word for Dekoron 
Metl-Cor. It’s easy to handle, can meet any 
design requirement—and it’s highly corrosion 
resistant, too. 
Metl-Cor’s exclusive Extru-Loc construction makes 

it easy to bend with no tube distortion. 

the Metl-Cor design is flexible. You can specify Metl-Cor with 
core tubes in either copper or aluminum ... in any standard or special OD 
or wall thickness . . . with almost any number of tubes in each bundle. 


no matter which type or size you specify-—you get all the inherent 
cost-cutting savings and longer life that you pay for. AA-tar0 


SAMUEL MOORE & COMPANY 


DEKORON PROOUCTS DIVISION « MANTUA, OHIO 














Molded and Extruded Rubber, Piastic Products cae 





Born Engineering Company heater at Ashland Oil & Refining Company in Canton, Ohio, being lined with precast refrac- 
tory insulating concrete panels (made with LUMNITE calcium-aluminate cement). Installed by Blaw-Knox Company. 


ATLAS LUMNITE in heater linings... 
protects structural steel...reduces heat loss 


@ Refractory concrete (made with ATLAS* LUMNITE cement) provides 
excellent insulation .. . reduces fuel costs 

e Light in weight. yet structurally strong throughout a wide tempera- 
ture range... requires little maintenance. 

e@ Easy, economical to install . . . can be precast, gunited poured or 
troweled into place . . . reaches full strength in 24 hours 
For maximum convenience, use castables made with LUMNITE* cement. 
These are packaged mixtures, ready for use Simply add water, mix 
and place. Made and distributed by leading 
manufacturers of refractories. 


i 
Write for the “Lumnite Mortar Marual”’: Universal Atlas Cement Universal Atlas Cement Company 
Company, 100 Park Avenue, New York 17, N. ¥ 
Subsidiary ot United States Steel 





L173 





OFFICES: Albany - Birmingham - Boston - Chicago - Dayton - Kansas City + Milwaukee « Minneapolis + New York + Philade lphia - Pittsburgh - St. Louis - Waco 
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ITIVE INDICATION-INSTANT CONTROL 
OF REMOTE PUMP MOTORS AND VALVES 


S&J Gardtrol units continuously report actual condi- 
tions at remote points. They also allow instant change 
of conditions by the operator. Gardtrol Valve Monitor 
shows open, opening, closing, closed or stopped 
(partly closed) conditions. Gardtrol Pump Motor 
Monitor indicates on or off. Both have simple illu- 
minated push button controls for all functions. Only 
one small wire—plus a common return—is needed 
between control unit and the field unit. S&J Gardtrol 
assures reliable supervisory control at lowest cost. 


pRB BLN a 8638 


SHAND AND JURS 








SHAND AND JURS COMPANY 2600 Eighth Street, Berkeley, California 
A Subsidiary of General Precision Equipment Corporation 
Branch offices and representatives in principal cities 
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any tank shape 


rectangular 


can be equipped 


with DORR-OLIVER Oil-Water Separators 


The versatility of Dorr-Oliver oil-water separator equip- 
ment provides the same basic advantages for any shape 
of tank—round, square, or rectangular. Whatever shape 
you prefer, here’s what you get : 


@ POSITIVE OIL REMOVAL—oil is positively and completely 
removed by skimmers after each revolution or cycle. 


e ECONOMICAL CONSTRUCTION—choice of tank shapes 
enables you to use the most economical construction to 
fit your particular needs. 


@ COMPLETE RANGE OF SIZES—circular units are available 
from 20 ft. diam. Rectangular and square units in widths 
from 10 ft. to 110 ft. 


e LONG LIFE, MINIMUM MAINTENANCE—simple, rugged 
mechanisms with accessibility of operating parts for 
ease of adjustment and minimum maintenance. All 
critical wearing parts are above water. No flights, 
chains, or sprockets. 

For full information on D-O oil-water separator 
equipment, write to Dorr-Oliver, Inc., Stamford, Conn. 


conwnwecv9ec et 
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JOHN THOMPSON 
PRESSURE VESSELS 
AND PROCESS PLANT 















Illustrated above are two typical vessels, manufactured for the 





Petroleum Industry by John Thompson at their Dudley and Wolverhampton 

works. The top illustration is of a 56 ton, 88 ft. long steel tower, 

below is shown a 28 ton reactor vessel. 

John Thompson were pioneers of fusion welding to Lloyds Class | 

standards in Great Britain, and are equipped to produce vessels for Chemical 
JOHN and Process Plant in mild and alloy steels to the highest standards. 

THOMPSON They offer to their customers a service backed bv over one hundred 


ate years experience in pressure vessel manufacture and the resources of centralised 





group research laboratories in which methods of fabrication, metallurgical 


selection and testing are under continual development. 


JOHN THOMPSON (DUDLEY) LTD * DUDLEY * WORCS - ENGLAND 
JOHN THOMPSON (WOLVERHAMPTON) LTD - WOLVERHAMPTON - ENGLAND 
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PISTON 
TYPE VALVES 


| 1 

Tre photograph shows a small part of the Fermentation plant at the Beecham Research 
Laboratories at Betchworth, England, where microbial substances are produced. All the valves 
visible in the picture and throughout the plant are Klinger Piston Valves. Klinger Sleeve-packed 
Cocks are also installed. The fluids controlled by valves include steam, hot and cold water, 


brine and compressed air. 


THE KLINGER CORPORATION OF AMERICA, 95 RIVER STREET, HOBOKEN, NEW JERSEY. 
Manufacturing Licensees for Canada — a ane 


JOSEPH ROBB & COMPANY LIMITED, 5575, COTE ST. PAUL ROAD, MONTREAL, 20, CANADA 
Telephone: GLENVIEW 915! 


Branches at: SYDNEY, HALIFAX, OTTAWA, TORONTO, HAMILTON, WINNIPEG, EDMONTON, VANCOUVER, QUEBEC CITY 
RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT, ENGLAND. 
LS LAE SS EE LT I 8) 85S A ARR CY DH HA PRO Reh ome 
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EVERSHED 


Leaders in 


INSTRUMENTATION 


and ELECTRONIC 


PROCESS CONTROL 


EVERSHED PRODUCED 


The first full scale application of Electronic Process 
Control to an Oil Refining Plant. 


The first British fully automatic Electronic Control and 
Instrumentation scheme to be fitted to any boiler. 


The first closed loop Electronic Process Control 
Installation applied to the process of extracting sugar from sugar-beet. 


The first automatic electronic control installation 
supplied for a Bessemer Converter plant. 


The industries mentioned are but a few of the many which use this system of electronic control. 
The flexibility and inherent simplicity of the EVERSHED control system makes it ideally suitable 
for any industry where processing is involved. 


EVERSHED & VIGNOLES LIMITED + CHISWICK *« LONDON W4 
EVERSHED & VIGNOLES (CANADA) LIMITED + TORONTO + CANADA EVERSHED ENRAF «+ DELFT + HOLLAND 
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or these 
recent 


oil refinery 


CAPOSITE .... 


Amosite Asbestos Blocks and Pipe Sections 


Speedy application . ... long-lasting protection .... 
resilience to withstand rough handling... . 

long fibred Amosite asbestos, giving superior insulating 
properties — these are the reasons why 

CAPOSITE is being specified for 

more and more of today’s refineries. 


CAPOSITE is also manufactured in 


SOUTH AFRICA, ITALY, CANADA, 
FRANCE, HOLLAND, SPAIN 





BAH RAIN at Awali 


for Bahrain Petroleum Co. Ltd 
Main Contractor: Foster Wheeler Ltd. 


BU R MA at Syriam 


for The Burma Oil Co. (1954) Ltd 
Main Contractor: Foster Wheeler Ltd. (London) 


CANADA at Clarkson, Ontario 


for British American Oil Co. Ltd 
Main Contractor: The Lummus Co 


COLOMBIA at Cartagena 


for International Petrol 
Main Contractor : Bechtel Corporation 


(Insulation Contractor: Harold Aber & Co.) 


ECUADOR at La Libertad 


for the Anglo-Ecuadorian Oil Co. Ltd 
Main Contractor: Procon (G.B.) Ltd 


ENGLAND ct kent 011 Refinery 


for The British Petroleum Co. Ltd 


FRANCE at Raffinerie de Normandie 


r Compagnie Francais de Raffinage 
Main Contractors: Kellogg Internationa! Corp 
and Foster Wheeler Ltd. (France 


n Contractor: Soc : Technis 


IRAQ at Daura, near Baghdad 


r [Iraq Government Oil Refinery Administ 


n Contractor : Foster Wheeler I 


ITALY ct Genoa 


for Raffineria Dottore E. Garrone. 
Main ntractor: C.T.LP 


KUWAIT at Akmadi 


for the Kuwait Oi! Co. Ltd 
fain Contractors: Bechtel-Wimpey and 


Badger & Sons Ltd 


THE NETHERLANDS.: -ernis 


for N. V. de Bataafsche Petroleum Maatschappij 


NETHERLANDS ANTILLES 


at C.P.1.M. Refinery, Curacao 


for Roya! Dutch-Shell Group 


SCOTLA N D at Grangemouth 


for British Hydrocarbon Chemical Co. Ltd. 
Main Contractor : E. 3. Badger & Sons Ltd. 


VEN EZU ELA at Maracaibo 


for The Richmond Exploration Co 
Main Contractor: The Lummus Co. 





THE CAPE ASBESTOS COMPANY LTD 

114 & 116 PARK STREET, LONDON, W.1 

Tel: GROsvenor 6022 Cables: Incorrupt London 

Enquiries in Canada to: 

Cape Asbestos (Canada) Ltd., 200 Bloor Street East, Toronto, Ont. 

U.S.A. to: North American Asbestos Corpn., Board of Trade Building, Chicago, 4, Illinois 
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From Guillotine 
to 
Trimmer and Beader ... 


we make the whole range of machines 

for the manufacture of round and 

irregular tins of all sizes ; for 

example, ham tins, paint tins, biscuit 

tins, oil tins, etc. 

For many years we have supplied complete 
plants, comprising hand operated, semi- 
automatic and fully-automatic machinery 
for all sizes of tin boxes, steel drums 

and screw caps. 


GUILLOTINE SHEARS 





IRREGULAR 
FLANGER 


POWER 
PRESSES 


SIDE 
SEAM 
LOCKER 


6-60 TONS CAPACITY 





DOUBLE | 
aiyan - | 


IRREGULAR hong | Hl) 
SEAMER | “ys 
| iy Write for fully meine 
literature to :— 


co | 
MOON BROTHERS LIMITED, BEAUFORT ROAD, BIRKENHEAD. 
TELEPHONE : BIRKENHEAD 1527/8/9. CABLES: ‘‘ MOONBRO" BIRKENHEAD 


LONDON OFFICE 
ABBEY HOUSE, 2/8 VICTORIA ST., WESTMINSTER, $.W.1. TEL: ABBEY 1905 
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POWELL 


worlds largest family of valves 


Fig. 375—Bronze Gate Valve for 

200 W.S.P. Union bonnet, inside 
screw rising stem. Renewable nickel- 
bronze solid or double wedge disc. 


Fig. 86190—Steel “L.P.G." Globe Valve for 


. handling butane, propane, etc. —400 W.0.6. 
Fig. 6003SS—Stainless Steel 0.S. & Y. Gate Listed by Undereviters’ Laboratories, inc. 


Valve for high pressure service—600 W.S.P. i 
Conforms to latest ASA and API Standards. Angle and Lift Check Valves available. 


Fig. 1559—Steel Lubricated Plug Fig. 3061—Steel Horizontal 
Valve for 400 W.0.G.; ASA 150 and Swing Check Valve for 300 W.S.P. 
3) Pounds. Screwed gland type. Heavily bolted, flanged cap. 


Fig. 1793—Iron Body Bronze Mounted 
0.S. & Y. Gate Valve for 125 W.S.P. 
Solid wedge disc. Sizes under 8” can 
be supplied with double wedge disc. 


FOR EVERY FLOW CONTROL PROBLEM Powell offers more kinds or types of valves, 
available in the largest variety of metals and alloys, to handle every flow control requirement. 
Your local valve distributor will be glad to tell you all about them. Or write to us for the full facts. 


THE WM. POWELL Company °« Dependable Valves Since 1846 + Cincinnati 22, Ohio 
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to beef up these backbones of industry: Few industries could prosper without high performance ceramic re- 
fractories, mill liners and grinding media. They are the backbones of industry . . . and they will serve best, serve 
longest when imaginative engineering puts Alcoa® Aluminas in their composition. These pure aluminum oxides 
increase refractc~iness in direct proportion to the amount used . . . they increase stability and strength under load 


at high temperatures . . . improve resistance to thermal and structural spalling or deformation 
. . . Minimize corrosion and erosion. Small wonder that users and makers of refractory shapes | 
and castables, ceramic grinding media and mill liners have found it pays to mix imagination ALCOA 





+ 


Alcoa does not manufacture refractories, mill liners or grinding media. We do supply cvvmnee comma ov ameecen I 


and engineering with Alcoa Aluminas . . . for top performance at reasonable cost. . CHEMICALS 


aluminas to makers of the best of these products. For their names, write ALUMINUM COMPANY 
oF AMERICA, CHEMICALS Division, 717-G Alcoa Building, Pittsburgh 19, Pennsylvania. 


os A “ALCOA THEATRE” 
ae 


For finer products . . . let Alcoa add new dimension to your creative thinking! ‘FB sri Benoit Ntwnes 
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on stream 
and on its way 


With the recent completion of a new 
methanol plant in Florida, Chemico proved 
again that even the most complex chem- 
ical and petrochemical plants can be 
started up without delays and difficulties 
when they are designed and constructed 
by Chemico. As a result of Chemico’s en- 
gineering efficiency, this Florida plant 
was on stream well ahead of schedule. A 
few short days after start-up, methanol 
produced in this new plant was actually 
in tank cars and on its way to customers. 

Whether you’re planning a plant to pro- 
duce methanol, ammonia, urea, sulfuric 
acid, nitric acid, acetylene, hydrogen or 
virtually any other basic industrial or 
agricultural chemical, you'll find that 
Chemico Push-Button Processes save time 
and money for-Chemico clients. 

Write today for the new general bul- 
letin describing the wide range of 
Chemico’s activities. 


| GHEMICO 


CHEMICAL CONSTRUCTION CORPORATION 
S25 West 43rd Street, New York 36, New York 


a, 
“y 


CHICAGO @ DALLAS @ HOUSTON A PORTLAND ORE @ TORONTO @ LONDON @ PARIS @ JOHANNESBURG @ TOKYO 
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call KE for plant expansion or new facilities 


UITY 


Zz 
Ww 
0 
Z 


has made KE a major engineer-contractor 
serving Minerals and Petroleum 


Ingenuity at work—at American Gilsonite, Kaiser 

Engineers designed and built an enclosed, controlled- 

atmosphere calciner with associated power and plant 

equipment making possible 100% utilization of raw 

Gilsonite. First major all-commercial Gilsonite refinery 

built, the new plant produces 99.50% pure coke, 

extreme purity gasoline, and uses gaseous residue to 

power the entire facility. 

From economic analysis through start-up, KE builds 

ferrous, non-ferrous, industrial minerals and petroleum 

Nation’s pioneer major commercial Gilsonite processing plants; brings valued experience to every 
refinery near Grand Junction, Colorado... phase from mining and beneficiation to transportation 
Another example of KE ingenuity. and materials handling. 
Let KE ingenuity save time and money for you. With 

your first thought of new facilities or expansion, call KE. 


KAS = 
\. ENGINEERS engineers—contractors 


ae oS Contracting since 1914 


Division of Henry J. Kaiser Company « Oakland 12, California » New York, Pittsburgh, Washington, D.C., 
Buenos Aires, Calcutta, Dusseldorf, Montreal, Rio de Janeiro, Sydney, Tokyo 
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All Metal Parts 
of Stainless Steel 


Ps ter 


eee 


Sy i mi 
Fea 
x Outlet Me 
id GES} X 5 1g 

Y “A 4 Na 
ConchiemMeack Lal Flanged 

a Connection 

Inlet j 
J*— Quencher 
























































Cross-section of a special furnace designed by 

the Tennessee Eastman Company, Division of the 

Eastman Kodak Company, for the new processing 

of acetylene and ethylene. Yellow section shows 

o dependable Norton } -—— Fused Stabilized Quencher 
Zirconia refractories with proved ability to stand 

vp under extremely high temperatures. Photo Off Gas 
shows semi-works plant at Kingsport, Tenn., where 

oa year of experimental furnace operation pro- 

duced 1,000,000 Ibs. of acetylene and ethylene 

— an excellent background for increased com- 

mercial production. 











New Tennessee Eastman Process 
USES 
NORTON Zirconia Refractories 


. ° = : . quired refractories capable of withstand- forms for commercial producti 
Zirconia lining permits high, 24" Te'Tactories capable o = ge ga 


ing continuous operation at temperatures Investigate Norton R's refractories 
uniform heat flux for in excess of 2,000°C. engineered and prescribed to save time, 
fe =; ‘“ Norton Fused Stabilized Zirconia a work and money. See your Norton Repre- 
improved production of specified in special shapes for the inner sentative or write to NORTON COMPANY, 
acetylene and ethylene. courses of the combustion chamber, mixing Refractories Division, 466 New Bond St 

zone and reaction zone. As a result, the Worcester 6, Massachusetts 

Heart of Tennessee Eastman Company's structural stability and suitability of the 
advancement in processing acetylene and furnace for continuous use was confirmed 
ethylene is a newly designed furnace. when the combustion chamber was found to 


Here, saturated hydrocarbons are decom- be in excellent condition after 100 days of 

posed in hot combustion gases. High tem- operation. NO R TO NF 
perature heat must be supplied rapidly The development of Fused Stabilized 

and uniformly. Since an endothermic re- Zirconia is a typical Norton aid in utiliz- REFRACTORIES 
action is involved, a zirconia lining was ing higher temperatures for greater effi- 

specified because of its ability to insulate ciency and output. Norton was first to Engineered .. R ... Prescribed 
at high temperatures and to conserve val- bring this valuable material out of the ex- 

uable heat. This furnace operation re- perimental stage. Now it is used in many 








Making better products ...to make your products better 


NORTON PRODUCTS Abrasives + Grinding Wheels + Grinding Machines + Refractories + Electrochemicals — BEHR-MANNING DIVISION Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 
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The horseshoe is hardly a symbol of luck when this old codger 
throws it. You've seen his like—never miss. It’s experience, 
just like the specialized experience that commends the Mitchell 
organization to you for your next critical piping job. Ask us in. 


W. K. MITCHELL & CO., INC. 
WESTPORT JOINT Philadelphia 46, Pa. 


MITCHELL Princ | 


PIPING FABRICATORS AND CONTRACTORS ‘ 
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You say you have 
a temperature problem? 


If things are getting too hot for you, get in touch with 
National Tube. We specialize in solving temperature problems 
and pressure, oxidation, acid and corrosion problems, too. As a 
matter of fact—as if you hadn’t guessed—we make our living by 
solving all types of refinery tubing problems. 

Here’s how we do it: for over 60 years we have kept case 
histories on difficult refinery tubing problems, each of which was 
solved by one of our steel alloys. From this accumulation of alloy 
information, National Tube has developed 24 different seamless 
steel tube analyses, each designed to combat a specific set of 
refinery conditions. Every one of these analyses has been proved 
time and time again in actual refinery service. We feel confident 
that one of them is the answer to your problems. 

In addition to these two dozen analyses, other chemical com- 
positions are available in seamless tubular products, and a wide 
variety of temperature problems is presently under study. 

Get in touch with us. Our Mill Service Force, available for field 
consultation, will help you find just the alloy you need, at the 
right price, to meet your refinery conditions. Write to National 
Tube Division, United States Steel Corporation, 525 William 
Penn Place, Pittsburgh 30, Pennsylvania. 














USS is a registered trademark 


HERE ARE NATIONAL TUBE’S TWO DOZEN DIFFERENT TUBE ANALYSES: 








Carbon 5 Cr, % Mo 17 Cr 
Carbon, 14 Mo 5 Cr, %4 Mo, 114 Si 18-8 

1 Cr, 4% Mo 7 Cr, 4% Mo 18-8 Ti 
114 Cr, %4 Mo 8 Cr, 4% Mo 18-8 Cb 
2 Cr, 4% Mo 8 Cr, 1 Mo 18-8 Mo 
21% Cr, 1 Mo 9 Cr, 1 Mo 25-20 
214 Cr, Y% Mo, %% Si 12 Cr 3, Ni 
3 Cr, 1 Mo 12 Cr, Al 5 Ni 
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ow : The world’s finest 
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National Tube 
Division of 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors - United States Stee! Supply Division 
United States Stee! Export Company, New York 


United States Steel 
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CLARK 


. Diaphragm 









* Cooling 


© Minimizes polymer formation 
e Slashes horsepower requirements 
e Greater safety handling hazardous gases 


Clark double-wall diaphragm cooling is the simplest, 
safest, and most effective way to intercool a multi- 
stage centrifugal compressor. Furthermore, polymer 
formation is minimized in the compressing of unsat- 
urated hydrocarbon gases by the use of diaphragm 
cooling. It is a simple, economical method of main- 
taining gas temperature at the desired level in the 
capacity range of 1,000-30,000 CFM. 


Power savings are an additional benefit of dia- 
phragm cooling. The savings range from 20% on 15 
molecular weight vacuum gas compressing applica- 
tions to 5% for 110 psig. air compressors. Reduced 
installation and operating costs result. 


Minimum capital investment is realized another 





PETROLI M IX FINER 





e Reduces capital investment 





way. Applications involving high compression ratios 
such as gas recovery and 120 psig. or less air com- 
pressors can be handled in a single case. 
Diaphragm cooling also assures maximum safety 
when compressing oxygen, acetylene, and other dif- 
ficult gases. Internal surfaces are always cool. Dan- 
ger from potential hot spots is highly remote. 

Clark builds a complete line of multi-stage centrifu- 
gal compressors and in many instances a gas turbine 
to drive them. Your nearest Clark representative has 
all the facts. 


CLARK BROS.CO. OLEAN,N. Y. 


One of the Dresser Industries 
Offices in Principal Cities Throughout the World 


Centrifugal Compressors 
Gas Turbines 
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ALUMINUM 
CHLORIDE 


The increasing use of Aluminum Chloride and the many new 
uses being found for it have led to a large increase in demand. 
In response to the need, Stauffer has increased production 
and refining capacity ...is today, indeed, the country’s largest 
producer. 


PROMPT shipments of Anhydrous Aluminum Chloride are 
made from Houston, Baton Rouge and Elkton, Md., in drums 
of 600, 100 and 50 pounds net capacity. 


Stauffer’s Anhydrous Aluminum Chloride is made in gran- 
ular or powder form, in six grades and numerous mesh sizes. 
Aqueous Aluminum Chloride is available on the West Coast only. 
Typical analyses of all grades of Stauffer’s Aluminum Chloride 

‘ comfortably surpass all specifications as to minimum AICl, 
content, and maximum impurities. 


Stauffer is also a major source of chlorides of Antimony, 
Boron, Silicon, Titanium and Zirconium. New book available 
on Metallic Chlorides; copies on request. 


stauffer means service 


STAUFFER CHEMICAL COMPANY 
380 Madison Avenue, New York 17, N. Y. 
Prudential Plaza, Chicago 1, Ill. « 636 California Street, San Francisco 8, Calif. 
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MORE EFFICIENT 
RECULTS! 


PEEALESG 
BUOPAERL 


*Spherical scrubber for 








dust and liquid removal 


from gas flow 


LEGEND OF ABOVE CUTAWAY 


The majority of incoming liquid (A) and solid perticies are directed te either 
side and down inte reservoir (1). Lighter solid particles carried by gas stream 
@re seperated or surfaces of contactor (8) which are kept wet ond cean by 
revolving thru liquid reservoir (2). Contactor is revolved by explosion-proef 
ee cre nee reat SNS pmneee any ehaeniny HieAs qyatitiee 
oe 


EN ie eae 


4 LOOK AT THIS TEST The test at the left indi- 
cates the superiority of Peerless Scrubosphere 
over conventional oil bath dust scrubbers. The 
SCRUBOSPHERE operates with no loss of effi- 
ciency at low flows, minimum liquid loss, and 
very low pressure drop. Other outstanding 
features include easy vessel access with re- 
movable self cleaning contactor, a sump for 
slugs of solid or liquid particles, and minimum 
cost. 


For detailed information write for Bulletin No. 180 


PEERLESS 
MANUFACTURING 
co. 
P.O. Box 13165 Dallas, Texas 
Representatives in All Principal Cities 
“OVER 20,000 SEPARATORS and SCRUBBERS IN SERVICE” 
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RING OF STEEL 


Defies Pressure Times Ten 


The Flexitallic gasket in the bonnet joint of Hancock 
Steel Gate Valves cannot blow out even if pressures 
exceed ten times the rating of the valve. Valve main- 
tenance and equipment down-time are greatly reduced. 
Made of a spiral-wound ribbon of stainless steel with 
asbestos filler, the gasket has spring-like compressibility 
— cannot be flattened. 

Only the specially-designed Hancock bonnet joint with 
built-in compression limit can make full use of the posi- 
tive sealing power of this ring of steel. Such advanced 
valve engineering is one example of total Hancock qual- Hancock 800# Steel 
ity that assures trouble-free performance. Your nearby Gate Valve, Type 950. 
industrial supply distributor will gladly explain every a eee 
economy feature of Hancock Steel Gate Valves. Phone 
him today. 


MAXWELL HANCOCK STEEL VALVES 


M A product of 


MANNING, MAXWELL & MOORE, INC. 


Consolidated Ashcroft Hancock Division *« Watertown, Massachusetts 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


MANNING 
IN| JUOOW 2 
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WHAT YUBA MEANS BY 
ENGINEERED HEAT EXCHANGERS 


The reputation of a manufacturer of heat ex- 
changers is based on the sales engineer who ser- 
vices your account .. . the design engineer who 
designs the equipment and selects the materials 
... the welding engineer who specifies the weld- 
ing procedures ... the quality control engineer 
who sees that incoming materials meet specifica- 
tions .. . that top-quality work is performed at 


every stage of manufacture ... and the production 
control engineer who schedules your order so it 
will arrive the day you need it. 


These competent people are to be found at 
Yuba’s plants in both the East and the West. 
Yuba offers creative engineering and precision 
manufacturing—send us your inquiry. 


YUBA CONSOLIDATED INDUSTRIES, INC. 


351 CALIFORNIA STREET, SAN FRANCISCO 4, CALIFORNIA 
Divisions Manufacturing Heat Exchangers 
ADSCO DIVISION, BUFFALO, N. Y, 
CALIFORNIA STEEL PRODUCTS DIVISION, RICHMOND. CALIF, 
YUBA HEAT TRANSFER DIVISION, HONESDALE, PA. 
YUBA MANUFACTURING DIVISION. BENICIA, CALIF. 


San Francisco Sales Office: 
351 California Street 
San Francisco, Calif. 


New York Sales Office: 
530 Fifth Avenue. 
July, 1958 
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AURORA’S Rexformer operates 
under Close Temperature Control 
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BALDWIN- HILL 
Company 


707 Breunig Ave., Trenton 2, N. J. 


Kalamazoo, Mich. . . . Huntington, Ind. . . . Temple, Tex. 
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BALDWIN-HILL 
Stan Mineral Fiber 


BLANKETS 


Selected as basic insulation because of 
high thermal efficiency, up to 1200°F, 
and good mechanical strength, B-H 
Blankets help maintain the close con- 
trol of temperatures, essential in the 
processing of high octane fuels in the 
Rexformer units of the 
Refinery. 


Aurora 


B-H Blankets, 2’ x 8’-0” and 2” thick, 
were used to provide the greatest 
possible surface coverage per blanket 
—and to simplify handling and 
application. Being flexible, they con- 
form easily to the cylindrical sur- 
faces. And the longer, spun mineral 
fibers, felted between 1” wire mesh 
and rib lath with 44” ribs, interlock 
more closely for greater mechanical 
stability. 


A layer of B-H Improved Super 
Powerhouse Cement, 1/,” thick, was 
trowelled over the rib lath and as- 
phaltic mastic was applied as a 
weatherproof finish coat. 


For more information on 
these products as well as 
other B-H Insulations, write 
for 1958 Catalog—or see it 
in Sweet’s Plant Engineering 
File. 





Blaw-Knox builds vacuum unit for Ashland Oil. 
Located at Canton, Ohio, this unit processes 15,000 barrels a day . . . proficiently re- 
duces carbon content in cat cracker feedstocks ... boosts overall refinery capacity. 
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Procurement 
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From plans...to scheduling...to operation 











integrated construction pays off 
three times in two years 


By placing this vacuum unit on stream on time, 
Blaw-Knox completes its third project for Ashland 
Oil and Refining Company. Within the past two 
years Blaw-Knox has also engineered and con- 
structed two catalytic reforming and hydrogen de- 
sulfurization units for this expanding company. 
Each of these units was producing at capacity, on 
schedule, and within the budget requirements. 
Blaw-Knox prizes its repeated association with 
many of the country’s leading processing companies. 
For repeat business demonstrates as no other way 
can, the continuing endorsement of the technical 
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background and engineering skill of this contract 
management organization. 

Bulletin 2547 provides a graphic description of the 
erection, expansion, and modernization services for 
petroleum processing plants. For your copy, contact 
Blaw-Knox Company, Chemical Plants Division 
with headquarters in Pittsburgh. Branch offices in 
New York, Chicago, Haddon Heights, N.J., Birming- 


ham, Washington, D. C., and 
< BLAW-KNOX 


San Francisco. 


for plants of distinction . . . 
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Chilling ice water hits glassed steel at 
450°F. This is Glasteel 59. In the laboratory 
it takes shocks like this without any sign of 
chipping or weakening. See picture at right 
for comparison. 














THERMAL SHOCKING NEWS 


about new Pfaudiler Glasteel 59* 


If you have ever crazed a glassed-steel ves- 
sel from thermal shock . . . if for any 
reason your processing is less economical 
than it might be from risk of thermal 
shock . . . take a close look at the blue 
line on this graph. 


| 
| 
| 
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GLASTEEL 59 
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PREVIOUS 
STANDARD 
GLASTEEL 


RECOMMENDED AT (°F VESSEL—°F CHARGE) 


40 


VESSEL OPERATING TEMPERATURE ( F 


That blue line marks the new high in thermal 
shock resistance set by Pfaudler Glasteel 59. 

Just a quick glance at the graph shows that 
Glasteel 59 gives you 30% more thermal shock 
resistance than the best previous glassed steel. It 
provides added insurance against thermal shock 
damage where unexpected or unavoidable high- 
temperature differentials are encountered. 

At your normal vessel operating temperature, 
the safe 4T for Glasteel 59 is 260° F. It used to be 


No thermal damage whatsoever was 


200° F. At the peak operating temperature of 
450° F., safe ST is now 150°F. It used to be 
115° F. All these figures contain a very generous 
safety factor of three, based on carefully con- 
trolled laboratory experiments. 


Lasts longer. Glasteel 59 will give you much 
longer service life from your vessels. 


20% more abrasion resistance. Glasteel 59 
gives you a full 20% more abrasion resistance 
than previous glassed steels. 


Top acid resistance. Now you can work any 
acid, except hydrofluoric, up to 325°F. without 
excessive corrosion. 

Under certain conditions you can even raise 
an acid to 450°F. without damage. 
Very good alkali resistance. Glasteel 59 has 
twice as much resistance to alkalies as your hard 
glass labware 


Lapped nozzle faces. The unique microstruc- 
ture of Glasteel 59, which is the reason for im- 
proved thermal shock resistance, also allows 
lapping of nozzle faces on vessels above 500 
gallons—smaller vessels on request. You get bet- 
ter gasket seating and more service life. 
Plug-free vessels. In many of the small and 
intermediate sizes we offer plug-free vessels with 
Glasteel 59. On all other vessels there are fewer 
plugs than before. 

No additional cost for Glasteel 
Pfaudler standard equipment 


59 on all 


Send for new Buyer's Guide. The new 1959 
Pfaudler Buyer’s Guide shows all the glassed- 
steel equipment available with Glasteel 59. Write 
for a copy. Just ask for Bulletin 968. 


suffered by Glastee! 59, shown at left. 
All Pfaudiler vessels are now available 
with this new construction. 


*Patent Pending 


Chipping and crazing oppear al! over 
this plate of the best previous glassed 
steel subjected to the same shock as the 
Glastee! 59 plate. 


The most complete line of glassed- 
steel equipment for the process indus- 
tries is now available from Pfaudler 
with the new Glasteel 59 construction. 


THE PFAUCLOR Co. 


a division of PFAUDLER PERMUTIT INC. 


YY 


Dept. PR-78, Rochester 3, N. Y. 








Maintenance and Steam Traps 


... there’s a relationship that goes far beyond 


Good traps and good trapping have 
a greater effect on your mainte- 
mance costs than does trap mainte- 
nance itself. By that we mean that 
the right traps, properly selected 
and installed, and with the benefits 
of a preventive maintenance pro- 
gram, will save far more mainte- 
nance dollars than they will cost. 
Under the pressure of spiralling 
maintenance costs, this thought 
becomes mighty important. Let’s 
take a look at what it involves: 


Proper Selection of Steam Traps 

1. Be sure it’s the right type of 
trap. 

2. Be sure it’s sized right and is 
for the correct operating pressure. 


3. Be sure it’s first rate in design 
and construction. 


Proper Installation of Steam Traps 


1. Install them so they are ac- 
cessible for inspection and mainte- 
nance. 

2. Install a test valve. 


3. Use a union or unions. 
4. Use a shutoff valve or valves. 


5. Use astrainer ahead ofthe trap 
if dirt conditions are bad. 


6. Use a by-pass only where con- 
tinuity of service is imperative. 

7. Standardize inlet and outlet 
connections. 


Preventive Maintenance Program 


1. Test trap regularly for proper 
operation. (Trap size, operating 
pressure and importance determine 
frequency.) 

2. Inspect internal mechanism at 
least once a year. 


You Get Indirect Benefits 
As Well 


The direct benefits of the plan out- 
lined are pretty obvious — good 
traps, properly selected, require 
less maintenance... testing and 
inspection prevents troubles that 
lead to maintenance. 


However, this plan provides in- 
direct benefits which reduce main- 
tenance in other parts of the plant 
as well: 


Good traps save steam and 
reduce the load (and consequently 
maintenance) on fuel handling and 


trap maintenance alone 









Trap open. Condensate entering 
trap has caused bucket to lose buoy- 
ancy. Weight of bucket times lever- 

e pulls valve open. Air is dis- 
charged along with condensate. 





HERE’S THE STEAM TRAP DESIGN 
THAT CAN REDUCE YOUR MAINTENANCE PROBLEMS 


O) steam 


BB convensate 








Trap closed. Steam has floated in- 
verted bucket; valve is held tightly 
closed by system pressure. Air enter- 
ing trap passes through bucket vent 
and accumulates at top of trap. 








burning equipment and on ash 
handling equipment. 


Good traps protect the system 
by eliminating water hammer and 
preventing the damage it can do. 


Good traps discharge carbon 
dioxide before it can go into solu- 
tion to form corrosive carbonic acid 
—less corrosion, less maintenance. 


Good traps increase production 
to reduce the length of time equip- 
ment must operate or reduce the 
amount of equipment needed... 
either way maintenance is reduced. 


How to Go About It 
(The Sales Pitch) 


We admit we’re prejudiced, but we 
don’t think there is any better way 
to select steam traps than with the 
help of the 44 page Armstrong 
Steam Trap Book. Here in a single 
source is specific data on the selec- 
tion and sizing of traps, how to in- 
stall them for best results, and how 
to maintain them most economically. 


The Steam Trap Book will also 
give you full information on the de- 
sign and construction of Armstrong 
Inverted Bucket Steam Traps that 
offer these important maintenance- 
reducing advantages: 


1. Armstrong Traps are depend- 
able. 


2. Armstrong Traps require no 
adjustments — go from full load to 
zero load automatically. 


3. Armstrong Traps are self-scrub- 
bing—ordinary dirt conditions can’t 
hurt them. 

4. Armstrong Traps have long-life 
parts — valve and seat are heat 


treated chrome steel — lever assem- 
bly and bucket are stainless steel. 


5. Armstrong Traps have water 
sealed valves to minimize wire 
drawing and erosion. 


Ask for your copy of the Steam 
Trap Book—there is no obligation. 
Then test Armstrong Trapping. If 
you are not completely satisfied 
with the results, you can return the 
traps for a full refund of the pur- 
chase price. You can’t lose much 
that way. Call your local Armstrong 
Representative or Distributor, or 
write 


Armstrong Machine Works 
8524 Maple Street 


Three Rivers, Michigan 


ARMSTRONG 


STEAM TRAPS 
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corrosion coupons prove... 


KONTOL 


REDUCED CORROSION IN 
PLATFORMER OVERHEAD 
VAPOR RECOVERY SYSTEM 
FROM 11.74 10 .14 MPY™ 


In an eastern refinery severe corrosion was encountered 
in the prefractionator overhead vapor recovery system in 
one of its platformers. This unit was charged with about 
1500 b/d of naphtha—300 bbls. overhead, 1200 bbls. re- 
moved as side cut and used as charge to reactors. 

After the first month of operation, overhead vapor line 
and reflux line of silica tower and clay tower had to be 
replaced. Reflux pump and reactor charge pump had to be 
relined and new impellers installed. Severe corrosion was 
noted in condenser bundles. Throttling valves were renewed 
several times. 

KONTOL was then injected into the overhead vapor 
line from the prefractionator. Corrosion test coupons in- 
stalled in a by-pass on the reflux line revealed the following 
results: 
















Date Date 7 
Installed R ; mM. PLY. Kontol 


12/18 





12/26 1/2 7.96 Yes 
1/19 2/2 Al Yes 
2/2 2/23 17 Yes 
2/23 4/28 12 Yes 
5/13 10/12 14 Yes 














TRETOLITE === 


Here’s another coupon... 


Mi p A N Y to help you control your corrosion problems 
(check and mail to the address nearest you) 












DIVISIONS OF PETROLITE CORPORATION ee eos ; 
iwisions of Pe rolite Corpo ation 
369 Marshall Avenue, Saint Louis 19, Missouri | ] 369 Marshall Avenue, St. Louis 19, Missouri | 
5515 Telegraph Road, Los Angeles 22, California | ] 5515 Telegraph Road, Los Angeles 22, California | 
| Gentlemen: Please send me copy of latest KONTOL Brochure, 
- - , a a nop adh cong <p data, case histories, etc. 
DESALTING + CORROSION INHIBITING eee , i | 
DEMULSIFICATION + SCALE PREVENTION + WATER Silt ire ; 
DE-OILING «+ METAL DEACTIVATION + ADDITIVES | 
¥ ¥ KR-58-2 Ee a a a ase a 





10548 
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Las ae 


Photo taken at Delaware Refinery, Tidewater Oil Company 


At the controls of refining progress 


Refining progress and chemical technology go hand in major catalyst producer are its unlimited resources as a 
hand. Working with refiners, Cyanamid chemists helped major chemical producer. To lend a hand in further 
to pioneer the development of synthetic fluid cracking progress, Cyanamid’s man with the golden rule can 
catalysts and the first fully regenerative platinum place at your disposal vast chemical research and 
reforming catalyst. Behind Cyanamid’s service as a development fa 


Basic in Catalyst Chemistry 


—e¥YANAmMiIpD 


AMERICAN CYANAMID COMPANY « REFINERY CHEMICALS DEPARTMENT ¢ 30 Rockefeller Plaza, New York 20,N. Y. 


Originators of AEROCAT® Fluid Cracking Catalysts, AEROCAT TRIPLE A® High Alumina Catalysts, AEROFORM® Fluid Hyd rming and Platinum Reforming Catalysts, AERO® HDS 


Catalysts, AERO® Specialty Catalysts, CYPAN® Drilling Mud Conditioner, AEROLUBE® Lubricating Oil Additives, AERONOX® Antioxidants, AEROSOL® Surface Active Agents 

















PARANOX-BLENDED OILS KEEP ‘EM CRAWLING! 


Cats are tough customers. But certain lubricants have a way with them. . . 
‘ubricants blended with Enjay Paranox® detergent-inhibitors. These oils save 
wear and tear on a cat’s innards... keep them clean... keep them purring! 
Enjay has developed the only complete line of high quality additives (Paramins®). 
To make sure your lubricants consistently meet the most exacting 

specifications insist on Enjay Paramins. Pioneer in Petrochemicals 
ENJAY COMPANY, INC., 15 West 5ist St., New York 19, N. Y. - Akron + Boston + Charlotte - Chicago - Detroit - Los Angeles + New Orleans - Tulsa 


Tuly, 1958S—PETROLEUM REFINER For more data on advertised products, use Readers’ Service Cords, last page 





* 


)) UNGIOETUOR 


—— X it Sieh ©, 
—_ ; 





Only five molecules of UOP #5 police up to a million molecules of gasoline, 
keeping it gum-free and preventing TEL decomposition in storage. That means 
UOP #5 costs you only 14¢ per barrel. 

Of course, economy is only one of your considerations in selecting an inhibitor, 
so you’ll want to know these tested and performance-proved facts about UOP #5: 


e Handles even the toughest stability jobs 

e Prevents gum formation and decomposition of TEL in storage 
© 100% active ingredient (no solvent) 

e Liquid, easy to inject, easy to control 

e Soluble in gasoline, insoluble in water or caustic treating agents 


Further details on the properties of UOP #5 and its application in your products 
are available upon request. 


*Trodemark 


* 
# One of the family of superior UOP additives 
and inhibitors available to the refining industry 


UNIVERSAL OIL PRODUCTS COMPANY 


we 30 Algonquin Road, Des Plaines, Illinois, U.S.A. 
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COOLING TOWER LIFE 
with a RULER? 





YES! DIMENSION and QUALITY of redwood are the 
obvious and fundamental cornerstones on which long 
service life and low maintenance costs must rest. They 
are your ONLY protection against delignification or 
chemical attack! Coupled with proper wood preserving 
treatment, they provide the necessary safeguards even 
in those areas where biological attack is prevalent. 














COMPARE WHEN YOU BUY —AND INSIST ON 
GETTING THESE FOSTER WHEELER STANDARDS 


THICKNESS .COMPARISON OF IMPORTANT TOWER COMPONENTS 





FOSTER MANUFACTURER MANUFACTURER 


TOWER COMPONENTS WHEELER A B 








— 
SPLASH BARS ” ” = 1 prceeeenceeent 





FILL DECK SUPPORTS ig ad 0 SSssorzzwz 


WATER DISTRIBUTION SYSTEM os ow € | ” SS” 


FAN STACK SHEATHING . = al 











AIR INLET LOUVERS : 1” 


DRIFT ELIMINATOR BLADES Ye” DT  ————— - Si” 




















“To conserve water is good business ... for you, your neighbor, and the Nation.” 


FOSTER WHEELER W 


NEW YORK ¢ LONDON °* PARIS « ST. CATHARINES, ONT. 
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In Iron Body Wedge Gate Valves, 
Outside Screw and Yoke Design, 


Walworth offers you these 
8 outstanding advantages! 


STRONGER CONNECTIONS. T-head disc-to-stem con- 
nection on OS&Y types permits wedge to properly 


seat itself. 


TIGHTER SEAL. Solid web type disc on 
OS&Y valves provides tight closure, 


greater strength and longer service 


REDUCED TURBULENCE. Fluid action is minimized 


vo [VT-ME eM ME Sicelleliieiilehwae olelame (Stic lB 


XY 


FEWER OBSTRUCTIONS. Seat rings of bot 
tom-seated types are screwed into body 


to prevent gum and grit accumulations. 


—— 


Walworth Subsidiaries: ALLOY STEEL PRODUCTS CO. - CONOFLOW CORPORATION - GROVE VALVE AND REGULATOR CO. 


For more data on advertised products, use Readers’ Service Cards, last page PETRE ILEUM Ry FINER Vol 


2 
Jf, 


\ 














SURE-GRIP HANDWHEEL. Fluted design 


assures o sure grip, even with greasy gloves 





HIGH CORROSION. RESISTANCE. Brass liner 


elaehi at Mel olalet Miceli Mel -ti-lslelsolileluMelile Mi aclaiile 


EASIER REPACKING. Hinged gland eye-bolts on OS&Y 





Zolhat Wm elles tMmsoltm@rsleliati-lelelila-Mllale|-1amit)| Meld t ttle - 


wr 


GS Oy Vy: VC) Me -igelabd-Melela Ort -lol melt illileMiimelelil-tmeli 


OS&Y valves prevents scoring, guides stem accurately 


, 


Walworth Iron Body Gate Valves are available with screwed 
or flanged ends, in sizes and types for every purpose 

mol mm atliM@ishiclgiileiiiclsMei--MmZeltlame Adelh 2elatiMm Oli sie] olthicl|amel mm deli - 
Walworth Company, 750 Third Avenue, New York 17, N. Y 


*WALWORTH is a registered trademark of WALWORTH COMPANY 


VWiA LUV O F2'T Fi * 


VALVES... PIPE FITTINGS 
DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 





M&H VALVE & FITTINGS CO. » SOUTHWEST FABRICATING AND WELDING CO., INC. - WALWORTH COMPANY OF CANADA, LTD. 
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FOR DIRECT HEATING 


truthers 
/ells 


} 


FIRED HEATERS 


@ Long, trouble-free Service 
@ High Thermal Efficiency 
@ Highest Temperatures and Pressures 


For direct heating of liquids and vapors to temperatures about 
1750°F, in any commercial pressure range, Struthers Wells 
can supply a wide variety of fired heaters to match your heat- 


STRUTHERS WELLS ing requirements. 


Many units are being supplied to the petroleum and petro- 

Cc oO kK Pp Oo RAT i oO Pe chemical industries, for direet heating of oil and hydro-carbon 

gases, and for cracking service. Equipment is supplied to heat 

WARREN, PENNA. gases to high temperature for chemical plant service, and for 

STRUTHERS WELLS PRODUCTS thermal and catalytic cracking of chemical compounds. 

PROCESSING EQUIPMENT DIVISION Heating units and complete systems have been supplied 
Crystallizers . . . Direct Fired Heaters .. . Evaporators ... using circulating mediums, to temperatures above 1700°F. 

— may ee . —— srk apron a Quick Special heaters supply high temperature water or superheated 

em " Synthests + nda aoe mie steam, at high eee 
Standard designs allow us to make quiek quotations and 


BOILER DIVISION FORGE DIVISION fast deliveries, for most services 
BOILERS for Power and Heat Crankshafts . . . Pressure ‘ : 


. . » High and Low Pressure Vessels . . . Hydraulic Cylin- p ° 
. Water Tube ... Fire ders... Shafting ... Straight- Write on seca letterhead for new Bulletin A-46, 


Tube ... Package Units ening and Back-up Rolls describing standard heaters. 
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You Ca n Py mp in controlled volume 
HYDROCHLORIC ACID... all concentrations 


CHLORINATED HYDROCARBONS 
CORROSIVE METALLIC SALT SOLUTIONS 
DILUTE ACIDS 
MIXED ACIDS 
WITH 





PUMPING HEAD. 
CONNECTOR 
VALVE HOUSING. 
INLET ond OUTLET __| 
CONNECTIONS OF [( 
LAPP CHEMICAL 
ALUMINA 
PORCELAIN TUFCLAD “a ; OXIDE 
ARMORED fot VALVE BALL 


TEFLON 
| VALVE 
* SEATS 


rent 
ig TEFLON 


| i | B — DIAPHRAGM 
| 
| 








io 


dliiinnnned = 








NOTHING 
ELSE LIKE IT! 


Lapp Pulsafeeder is the combination piston-diaphragm 
pump for controlled-volume pumping of fluids. Recip- 
rocating piston action provides positive displacement. 
But the piston pumps only an hydraulic medium, work- ©& Bae as 
ing against a diaphragm. A floating, balanced partition, 
the diaphragm isolates chemical being pumped from 
working pump parts—eliminates need for stuffing box 


or running seal. Pumping speed is constant; variable 
flow results from variation in piston-stroke length— 
controlled by manual hand-wheel, or, in Auto-Pneu- . 


matic models, by instrument air pressure responding to 
any instrument-measurable processing variable. 


ad 


July, 1958—PETROLEUM REFINER For more data on advertised products, use Readers’ Service Cards, last page. 





WILFLEY 


ACID PUMPS 


PHORIC ACID w ms nev 
r-phosphate plant 


uous CONCENTRAT 
200,000 ton-per-year t 


Wilfley Acid Pumps are a key 

factor in the successful operation 

of this largest single-stream 

phosphoric acid reaction system ever 
built. These famous pumps were 
chosen for their lower maintenance costs 
and continuous, trouble-free operation. 


Vudividual Engineering 
on Suery Atpplication 


DESIGNED AND ENGINEERED BY DORR-OLIVER INC. 


Se ta ee se 


For more data on advertised products, use Readers’ Service Cards, last page. 


Whenever you have a pumping 
job that calls for high quality Acid 
Pumps with built-in economy, 
check with Wilfley. 

Wilfley Acid Pumps are available 
with pumping parts of the 
machinable alloys as well as plastic 
to meet all requirements. 


Write, wire on prone 
for complete detacls. 


FOR AMERICAN CYNAMID COMPANY 
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Are you tired of people 
Ae scying ‘OIL PROFITS 
ARE TOO HIGH"? 


Here is some information that may be of interest 
to you and a revelation to some of your friends! 





COMPARE OIL’S RATE OF RETURN ON NET ASSETS IN 
1957 TO THOSE OF OTHER LEADING INDUSTRIES. 





AUTOS & 
, ii TSO 





. iia as omen 





CHEM (CA | 4.2 





OIL PRODUCTION 
AND REFINING |_| 36% 





IRON & 
CON & EE | 3.2% 





ALL 


MANUFACTURING <__—=—__S | 2.3% 











For more information about your industry 
e . o d 3 
Oil Profite Are Not Too High! clip and mail this coupon: 


That’s your easy answer to those who claim that 


. American Petroleum Institute, Dept. G 
oil profits are too high! Let them examine, as you 50 W. 50th Street, New York 20, N. Y. 
have just done, oil’s rate of return on net assets Picosecond se addiiioas) iafesmstion encil tedmater ie 


in comparison with those of the other leading NAME 
industries listed above. ADDRESS 

Remember these facts when the uninformed ZONE STATE 
start talking about oil profits. 
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LOW TEMPERATURE COOLING 
USING COMBINATION OF MINIMUM 
WATER AND MAXIMUM AIR 








In recent years Hudson Solo-aire cooling in which 
only air is used as a cooling medium has been 
installed by the world’s largest refineries. In recent 
cases of three separate 40,000 barrel complete refin- 
eries in locations where unlimited water is accessible 
Hudson Solo-aires are used for all process cooling. 

So that air could be used for cooling those 
process streams requiring lower terminal tempera- 
tures than obtainable with ambient summer air 
temperatures, Hudson developed and in 1949 in- 
stalled the first Combin-aire cooling unit. Since that 
time Combin-aires have proven their worth in in- 
stallations for over 80 services in major refineries, 
chemical plants and gas processing plants in the 
United States, the Middle East, Europe, Mexico and 
South America. 

In Combin-aire cooling, high temperature am- 
bient air is first pre-cooled by direct contact with 
water, the cooled air then becoming the low tem- 
perature cooling medium for fin-tube elements. Cool- 
ing of air, and subsequent use of the cooled air for 
fin-tube cooling of process streams, are effected 
in one integrated structure — the Combin-aire. 


HOT UNDER-SATURATED AIR 


(No spray carryover) ~, 


AIR COOLED 
FINNED TUBE 
SECTIONS 











Cooling with Combin-aire to overcome the occa- 
sional limitation of high ambient temperatures has 
the following advantages: 


e Absolute minimum water consumption consistent 
with attainment of low terminal process stream 
temperatures. 


Water circulation may be made automatically 
responsive to air temperatures with no water 
circulated except at high ambient temperature. 
No water treatment necessary. Salt water or 
brackish water may be used. 


No spray carryover or condensation. After pass- 
ing across the fin-tube elements the heated air 
leaving the Combin-aire at elevated temperature 
is undersaturated with water vapor and cannot 
precipitate condensate or carry water spray. 
Minimum piping. Combin-aire may be installed 
immediately adjacent to other process equip- 
ment. 

Clean air to fin-tube units. During the hot 
season water is washed, removing dust, sand 
and insects. 


HOT FLUID IN 


COLD FLUID OUT 


COLD WATER OUT 


LOUVERS — Air intake 


SHUTTERS — Air intake 
during winter months 
NO WATER REQUIRED 


during summer months 





When Combin-aires are installed as adjuncts to 
cooling systems using existing shell and tube or 
other water cooled equipment the cooled water from 
the bottom of the Combin-aire may be used in such 
equipment. The Combin-aire then takes on the addi- 
tional function of a water cooling tower with, how- 
ever, the advantages over conventional cooling towers 
of dual use of both air and water and elimination of 
water spray carryover and condensate precipitation 
In over 80 services and under a wide range of 
atmospheric operating conditions Combin-aire units 
have amply fulfilled performance and mechanical 
specifications. Before proceeding with a new process TEXAS — 
unit or revamping or adding to present cooling sys- COSDEN PETROLEUM CORPORATION 
tems let Hudson give objective assistance in de- Big Spring, Texas 
termining the most economic balance in the use of 
air cooling, Combin-aire cooling and water cooling 


CONVERTING COOLING TOWERS 
INTO COMBIN-AIRE UNITS 


Presently installed cooling towers may be used as 
the basis for Combin-aire cooling by installing 
structure with fin-tube elements and fans immedi- 
ately adjacent to the cooling tower with air for 
the fin-tube elements being drawn across the water 
near the bottom of the cooling tower, thus increas- 
ing the capacity of the cooling tower, and cooling 


the air for use in the fin-tube elements. MEXICO — 


PETROLEOS MEXICANOS 


EXISTING COMBIN-AIRE Reynosa, Tamaulipas, Mexico 
COOLING ADDITION 
TOWER 


























at. PAKISTAN — 


PAKISTAN PETROLEUM, LTD. 


Combin-cire is protected by U.5. Pos- Sui gas field, West Pakistan 
ents, Patents pending and copyrights 





SALES OFFICES: 


9925 Santa Monica Blvd. ° 122 East 42nd St. ° 199 Bay Street 
Beverly Hills, California New York, 17, N. Y. Toronto, Ontario, Canada 
17 Stratton St., Picadilly e Corrientes 1115 ° Ruo Mexico 45 


London W. 1, England Buenos Aires, Argen. Rio de Janeiro, Brazil 


HUDSON COOLING EQUIPMENT MANUFACTURED UNDER LICENSE BY: 
ENGINEERING CORPORATION a eee nee 
ar “<1 “ @ 5 Rue de Monttessuy 


FAIRVIEW STATION * HOUSTON, TEXAS Paisley, Scotland Paris, France 
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YOUR FUTURE IS GREAT 


ETT 


AMERICA ALWAYS OUTPERFORMS ITS PROMISES 


We grow so fast our goals are exceeded soon after they are set! 


7 BIG REASONS FOR CONFIDENCE IN AMERICA’S FUTURE 


1. More People — Four million babies yearly. | 


> oe popula- 
tion has doubled in last 50 vears! 


And our prosperity curve 
has always followed our population curve. 

2. More Jobs—Though employment in some areas has fallen 
off, there are 15 million more jobs than in 1939 
will be 22 million more in 1975 than today. 


and there 


3. More Income 
high of $5300 


Family income after taxes is at an all-time 
is exper ted to pass S7000 by 1975. 
4. More Production —U.S. production doubles every 20 
years. We Ww ill require millions more people to make. sell and 
distribute our products. 
5. More Savings — Individual savings are at highest level 
ever—$340 billion—a record amount available for spending. 


For more data on advertised products, use Readers’ Service Cards, last page 


6. More Research — $/0 billion spent each year will pay off 
in more jobs, better living, whole new industries. 


7. More Needs— In the next few years we will need more 
than $500 billion worth of schools, highways. homes. dura- 
ble equipment. Meeting these needs will create new oppor- 
tunities for everyone. 


Add them up and you have the makings of an- 
other big upswing. Wise planners, builders and 
buyers will act now to get ready for it. 


FREE! Send for this new 24-page illustrated 
booklet, “Your Great Future in a Growing 
America.” Every American should know these 
facts. Drop a post card today to: THE ADVER- 
TISING COUNCIL, Box 10, Midtown Station, 
New York 18, N. Y. 


Pi PROLEI 
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Pacific Process Pump EXTRAS 
bring EXTRA PROFITS to you! 


EXTRA CORROSION ALLOWANCE—AIl Pacific Process 
pumps are custom-built with case casting thick- 
ness in excess of actual pressure-temperature 
requirements. This provides a liberal allowance 
for corrosion-erosion and a high safety factor. 


EXTRA HEAVY CONSTRUCTION— Pacific process pumps 
are engineered to combine the strength necessary 
for continuous heavy duty service with design 
simplicity and accessibility for low maintenance 
cost. All parts in contact with pumped liquid may 
be fabricated from any commercially available 
ferrous or non-ferrous metal. 


EXTRA LONG LIFE— Guided inlet flow reduces fric- 
tion losses—insures minimum required NPSH. 
Dynamically, radially, and axially balanced mov- 
ing parts eliminate vibration that would cause 
damage to rings, bushings, bearings, packing or 
mechanical shaft seals and excessive radial and 
thrust loads on bearings. Result—greatly in- 


creased availability for profitable operation. 


Write for bulletins—please specify pump type. 


PACIFIC PUMPS INC 


A Division of Dresser Industries, Inc. 
HUNTINGTON PARK, CALIFORNIA 





is an extra feature in 


TYPE svc 
To 850°F.— 25 to 3200 GPM 
To 600 PSIG—To 650 DIFF. HD. FT. 


TYPE HVC 
To 850°F.— 600 to 4500 GPM 
To 600 PSIG—To 1000 DIFF. HD. FT 


TYPE RHC 
To 500°F.—50 to 3000 GPM 
To 700 PSIG—To 1300 DIFF. HD. FT 


TYPE AC 
To 850°F.— 100 to 2500 GPM 
To 1000 PSIG—To 2600 DIFF. HD. FT 





Offices in All Principal Cities 
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NOW! HIGH TEMPERATURE INSULATION - EASY 10 APPLY 
EAGLE-PICHER 


i 
‘ 
t 
4 
' 
{ 
| 


TAB- 


LOK 


PIPE INSULATION 


For temperatures up to 1200F 











And it’s made of Eagle-Picher Mineral Wool! 


SAVES TIME AND LABOR! On long overhead 
steam transmission and steam tracer lines, apply 
Tab-Lok in about half the time required by 
ordinary pipe coverings. Easy to handle... cut 
and fit...simply draw tabs through slots, pull 
taut and bend tabs over. No reinforcing needed! 


PRECISION-MADE TAB-LOK is Eagle-Picher’s new, 
highly efficient mineral wool pipe insulation, 
especially designed for fast, easy application on 
steam piping and hot lines up to 1200 F. 


TIGHT, UNIFORM INSULATION! Durable metal 
fabric and galvanized strips keep Tab-Lok in 
uniform alignment. The unique tab-and-slot 
feature assures tight, close-butted joints. 


WHAT'S MORE . . . Eagle-Picher’s new Tab-Lok 
pipe insulation is highly resilient for minimum 
stress in expansion and contraction of heated 
equipment. It’s water-repellent, corrosion-resist- 
ant, fire-resistant, vibration-resistant! Its greater 
efficiency plus ease and speed of application, 
saves you money! 


EAGLE-PICHER 


Since 1843 é 


Eagle-Picher produces a complete line of industrial insulations for all temperatures from below Zero to over 2000 F. 





The Eagle-Picher Company * General Offices: Cincinnati 1, Ohio 


(Member of Industrial Mineral Fiber Institute) 
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W-K-M’s 


KEY REFINERY FITTINGS 


Solve Your Direct-Fired 
Heater Problems 





W-K-M’s continuous 
research, broad experience and 
active participation in fitting design 
have been combined to anticipate 
your needs . .. W-K-M’s engineers 
have solved most of your problems 
before they exist. 

W-K-M’s Bulletin KR-1257 
details types of Key Refinery Fit- 
tings and gives information that 
will assist you in preparing a bill - 
of materials for new construction, 
in ordering for inventory. Write 
for it. . . or call a Key Products 
engineer to go over your plans 
and assist you in outlining your 
requirements. 

W-K-M’s engineering and 
manufacturing assure longer life, 
lower costs for high-pressure, high- 
temperature piping systems. 


W-K-M’s 

Engineering 

in the field 
A highly trained Key Products 
field service engineer is at the 
other end of your telephone. His 
broad experience in the solution 
of fitting design problems for your 


direct-fired furnaces is yours for 
the asking. 


W-K-M 


DIVISION OF @| €: f 


“ coerce 





gocfe 


' x T= & 


INDUSTRIES 


P. O. Box 2117, Houston, Texas 
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DE LAVAL. 


CENTRIFUGAL 
COMPRESSORS 


As part of the expansion program in the Beaumont, Texas 
refinery of the Magnolia Petroleum Company, De Laval 
turbine-driven centrifugal compressors are on stream in three 
important applications: 

®@ recirculating hydrogen gas in a reforming unit 


@ pumping hydrocarbon gas in a compressor station 
@ supplying combustion air on a giant cat cracker 


Designed and built to perform dependably in heavy-duty con- 


used for light gas, 


= > : 


tinuous operation, De Laval centrifugal compressors aré 
available for every refinery process. Whether you need to han- 


dle light or heavy gases at high or low pressures in catalytic 


cracking, reforming, alkylation, coking or any similar service, 
it pays to look to De Laval. We can give you the benefit of 
more than 40 years of experience in solving gas compression 
problems. 


SEND FOR DE LAVAL BULLETIN 0504. 





LIGHT GAS* 


These two De Laval barrel type’ centrifugal 
compressors—driven by De Laval turbines 
—are installed on a Sovaformer unit. Each 
compressor is designed to pump 3560 cfm 
of hydrogen gas at an inlet pressure of 515 
psia and discharge pressure of 698 psia. 
Power required is 3550 bhp at 9750 rpm. 


se *Specific Gravity—0.38 








* 





lat -t- MA’ ee eo t-t ae lalo Mel] me at-laleli fate 
| . 


-“Petroleum’s expansion program 


This De Laval centrifugal compressor driven 
by a De Laval turbine is the largest combus- 
tion air blower installed on a thermoform 
catalytic cracking unit. It handles 117,780 
cfm of combustion air at 19.3 psia; brake 
horsepower is 2950 at 3300 rpm. 


HEAVY GAS* 


This De Laval centrifugal 
compressor and turbine in- 
stallation is located in 
Magnolia Petroleum's num- 
ber 1 gas compressor sta- 
tion. The unit is designed 
to pump 10,560 cfm of 
hydrocarbon gas at 65.0 
psia with a suction pres- 
sure of 14.0 psia. 


* Specific Gravity— 1.376 








5 ene Centrifugal Compressors 


DE LAVAL STEAM TURBINE COMPANY 
811 Nottingham Way, Trenton 2, New Jersey 











...always an insulation investment; never an insulating expense 


FOAMGLAS’ IS ACID-PROOF 


Few insulations are acid-proof . . . and there’s a lot of acid around a chemical processing operation. It spills or leaks from piping and 


equipment, and there’s often plenty of it in the atmosphere. That’s why most insulations break down so fast in these surroundings. 
Not FOAMGLAS! This unique insulation is made entirely of glass. Like all glass, it’s acid-proof. There’s far more to this insulation 
investment story. FOAMGLAS is waterproof and vapor-proof. That means its insulating value never changes. It’s dimensionally stable 
... can’t burn... unusually strong... easy, economical to handle and install. Let all these benefits make FOAMGLAS a valuable 
insulation investment on your piping and equipment. Write for our latest Industrial Insulation Catalog. PC Glass Blocks are another 
outstanding building product of Pittsburgh Corning Corporation. 


PITTSBURGH CORNING CORPORATION 


Jept. Z-78, One Gateway Center, Pittsburgh 22, Pa. ¢ In Canada: 57 Bloor Street West, Toronto, Ontario 


For more data on advertised products, use Readers’ Service Cards, last page. PETROI M REFINER- 





GRai.. AND PACKAGES 


Technical 
Granular 
(99.8% pure) 


CP Granular 
(99.9% pure) 


69-70% 
(Solution) 





Paper bag 
100 Ib net 





Burlap bag 
(Triotex) 
100 Ib net 





pick 


Fiber Drum 
400 Ib net 





the grade, 
form and package 


Steel Drum 
100 Ib net 





you need 





of 


Sa 


Tank Cars 





MUTUAL SODIUM BICHROMATE 


In the Mutual line of chromium chemicals 
there is a grade, form and package of each 
product that’s right for you. 

For example, Mutual Sodium Bichromate is 
available in both Technical and C.P. grades, 
in granular and solution form, and a variety 
of packages to insure the most efficient and 
economical application to your processing 


chromium chemicals 


Potassium Bichromate 

Potassium Chromate 

Ammonium Bichromate 
Koreon (one-bath chrome tan) 


Mutual 


Sodium Bichromate 
Sodium Chromate 
Chromic Acid 


I Tfexe| 


tulice) 


SOLVAY PROCESS 
DI. ISION 
61 Broadway, New York 6, N.Y 


MUTUAL chromium chemicals are available through dealers and 
SOLVAY branch offices located in major centers from coast to coast. 
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requirements. .. . Our technical service men 
can help you choose wisely — and aid in apply- 
ing the product to your process. 

In an emergency, your order for any Mutual 
product can be in transit in a matter of hours 
after it is placed. This is typical of Mutual 
service, backed by over 100 years as America’s 
first producer of chromium chemicals. 


SOLVAY PROCESS DIVISION 
Dept. 23, 61 Broadway. N. Y. 6. N. Y 


-} Please send your Bulletin 52, “Chromium 


Chemicals,” by return mail. 


© Please have a representative call. 


NAME as) Se 
COMPANY 


STREET 


For more data on advertised products, use Readers’ Service Cards, last page 



































Model! 1200. “Sentry” excess flow valve automatically 
and instantaneously shuts off when the rate of flow 
in the line exceeds a predetermined rate. 


“Sentry’’ valves are full flow 
valves, for use on liquid and gas 
lines ... protect property, ma- 
terials and processing. Model 
1200 illustrated. 

















Models 1700 and 1800 “Sentry” 
valves operate by remote electrical control auto- 
matically and instantaneously. In Model 1700, 





solenoid shut-off 


solenoid is energized, in Model 1800 solenoid is de- 
energized to maintain flow. 





AE STRICTED 
Caw: 








Other types “‘Sentry’’ Valves: high-pressure and low- 
pressure and over temperature shut-off valves avail- 


able, 





Model! 3000 “Sentry” piston operated quick- 
opening valve opens instantaneously when the 
pressure above piston is released. Ideal for del- 
uge systems — and for remote opening and 
closing of fuel line. 


TO SPRINKLER HEAD, 
aJTOMATIC OR MANUAL 























Now Coppus brings you 


‘‘Sentry’” Valves for automatic protection 


These valves are patented quick- 
closing latch type and quick-opening 
piston type. All are full flow valves. 

Latch-type ‘“‘Sentry”’ valves are widely 
used in the chemical, petroleum and gas 
industries for closing automatically and 
instantaneously gas, process and fuel 
lines. The piston type valve can be auto- 
matically or manually opened and closed 


from any remote location. It is ideal for 
deluge systems, operates instantly; clos- 
ing of this valve is against the flow, elim- 
inating water hammer. 

Sizes run from 114” to a full 8”. For 
full information cane for Coppus Bulle- 
tin 500 te Coppus Engineering Corpora- 
tion, 420 Park Avenue, Worcester 2, 
Massachusetts. 
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LOOK FOR THE BLUE BAND THAT IDENTIFIES COPPUS QUALITY 
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HOW TO SELECT WATER-CONDITIONING EQUIPMENT no. 3 OF A SERiEs) 


Precipitation Equipment 


Basically, precipitation equipment con- 
verts water impurities to the form of large, 
dense, suspended particles; then it sepa- 
rates these particles from the water. 

The first step is accomplished with 
chemicals. Hardness, for example, is pre- 
cipitated by adding lime (and soda ash, 
if required). The precipitated hardness 
and other suspended impurities such as 
turbidity or oxidized iron and manganese 
are made to coalesce into larger particles 
by adding alum or iron salts. These salts 
also form their own dense, floc-like pre- 
cipitate which absorbs the suspended ma- 
terial to form even larger particles. 

The insoluble particles must then be 
separated from the water. Early methods 
used settling basins where precipitates set- 
tled slowly as the water flowed through, 
requiring 2 to 4 hours or longer detention 
time. Modern equipment keeps precipi- 
tates in suspension to serve as nuclei on 
which fresh precipitates form. This results 
in larger, denser particles that absorb more 
of the fine particles and are more easily 
separated from the water. 


PRECIPITATOR for removing 
hardness, turbidity, color, 
iron, manganese. 


Chemicals are mixed with influent at A. 
As water flows downward through zone 
B, precipitates form, “seeded” by recircu- 
lated sludge. At C, floc has formed a 
sludge-blanket filter suspended by upward 
motion of the water. Excess sludge is con- 
centrated and periodically drawn off. 
Because of short detention time, capac- 
ity is about 4 times that of conventional co- 
agulation and settling basins of the same 
size. Basic designs include vertical types as 
illustrated, vertical types for installation in 
existing tanks, horizontal types built into 
new or existing concrete basins and smaller 
“package” types for bottling plants, etc. 




















SPIRACTOR® for softening 
clear hard water. 


The water, lime (and soda ash if required ) 
enter at bottom of cone. The treated water 
rises with a swirling motion and suspends 
a bed of fine granules of calcium carbonate 
or other catalyst which speed softening re- 
actions. The precipitated hardness deposits 
on the granules which become heavy and 
work down to the bottom of the cone 
where they are drawn off then easily dried 
and dumped. The softened water rises 
above the bed of granules to the outlet. 

Provides very high flow rates in relation 
to its small floor space. Detention period: 
8 to 10 mins. Recommended for municipal 
or cooling water. 
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HOT PROCESS SOFTENER for 
removing hardness and silica 
from boiler feedwater. 


The water is first heated to within a few 
degrees of boiling by spraying through 
steam. Then it is mixed with softening 
chemicals which react very rapidly and 
efficiently at this temperature. It then flows 
down to the bottom and upward through a 
suspended sludge blanket of precipitated 
solids which effectively reduces silica and 
filters out the bulk of the turbidity. Com- 
bination softeners with built-in condensate 
heater and storage compartment and/or 
steam scrubber ( deaerator ) are also avail- 


able. 























The effluent is filtered to remove last 
traces of suspended matter. Where zero 
hardness is required, Hot Process Soften- 
ers may be followed by a zeolite softener. 


For detailed information on these or 
any other types of water conditioning 
equipment, write: The Permutit Com- 
pany, Dept. PR-7, 330 West 42nd St., 
New York 36, N. Y. or Permutit Com- 
pany of Canada, Ltd., Toronto 1, Ont. 


PERMUTIT. 


rhymes with “compute it" 
a division of PFAUDLER PERMUTIT INC. 


Water Conditioning 
lon Exchange « Industrial Waste Treatment 


For more data on advertised products, use Readers’ Service Cards, last page 
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PEERLESS PROCESS 
PUMPS offer pinpoint 
selection. Thousands 


PEERLESS PROCESS 
PUMPS meet to $ 


' i 
eds, and 


PEERLESS PROCESS 
PUMPS provice 


RESEARCH AT PEERLESS 
is exemplified by this 


é bulletin, “MECHANICAL 
BUY AND APPLY ‘ONSIDERATIONS IN PUMP 


* dealing with 


Puiting tdeas to Work 


é FOOD MACHINERY AND CHEMICAL CORPORATION 


Me Peeriess Pump Division 


Piants: LOS ANGELES 31, CALIFORNIA and INDIANAPOLIS 8, INDIANA 


AMO CHEMICAL Offices: New York; Atlanta; St. Louis; Phoenix; San Francisco; Chicago; Fresno; Los Angeles; 
ceeresoen ie and Lubbock, Texas; Albuquerque. Distributors in Principal Cities. Consult your fetephone 
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WHERE WOULD YOU USE THESE VALVES? 


What they do: / 


One Rockwell-Nordstrom Multiport valve can do the job of three or four 
ordinary valves! By simply moving the lubricated plug through 90°, flow 
through the valve “‘ports’’ is stopped, or diverted. This means that piping is 
greatly simplified and the saving in valves is obvious. Rockwell-Nordstrom 
Multiport valves cost less to use, too, because the lubricant that assures 
positive shut-off also eliminates metal-to-metal wearing friction. 

For just a few of the literally hundreds of stop and port arrangements, see the 
drawing below. How could you use these valves in your flow control system? 


Here are a few uses: 


Rockwell-Nordstrom Multiport valves are used in the process industries for 
batching, blending and product flow control . . . they’re used in refineries for 
product lines and pressure relief on vessels . . . they’re used in many industries 
where flow must be stopped, changed or relieved. To get more information on 
where and how Rookwell-Nordstrom Multiport valves will save you money, 
send the coupon below. 


Rockwell Manufacturing Co. 


| Pittsburgh 8, Pennsylvania 
ROCKWELL-Nordstrom VALYES ' [_] Please send bulletin V-203 


[_] Please have your sales engineer coll 


#iROCKWELLO| | -.—— 


Address____ 


MANUFACTURING COMPANY | City 








a. 7 an. 


FISHER GOVERN AW 
MagsHALLTOWs - 


1 SSIES 


SERIAL 


. " — aa 


—_—_—«<, 


Test Resuits 


Air or Gas Consumption| Minimum at 10 or 0 Proportional 
with 15 psi Output Dial Setting—2 cfh 





Pressure Maximum at 5 Proportional Dial 


Setting—23 cfh 


Resolution Sensitivity Minimum Change Required in 
Measured Variable to Produce an 
Effective Movement of Final Control 
Element is 0.1% of Bourdon 

Tube Rating. 





Repeatability Ability of Wizard to Reproduce Its 


Output Signal for a Given Pressure 
YOKE MOUNTING Setting is 0.5% of Bourdon Tube Rating 
Resonant Frequency Unaffected at Usual Motor and 
Turbine Speeds. 
FLUSH PANEL 


MOUNTING . Temperature Effects Under Cold Box Test at —20° and 


Simulated Sun Test from 80° to 212°F 
Control Pressure Remained Within 
+1% of Bourdon Tube Rating. 
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response...greater stability 









the WIZARD II 
PRESSURE CONTROLLER 


with New and Improved Features 








J 
VOLUME RELAY for faster response to pressure changes. 

J 
RESET FEATURE for greater stability and pin point control, 
assuring perfect metering, even on multi-stage meter runs. 

P 












WIDE RANGE brass, steel or stainless steel Bourdon tubes 
“a cover a range of from 25 to 10,000 psi. Bellows assemblies 


for low pressure regulation in ranges from 0 to 25 psi. 


Again FISHER engineering produces features 
the industry needs to do a better job 












The Wizard II has been designed to specifically meet the The upper assembly consists of two gauges, relay and pro- 
demands of modern, complex systems requiring closer con- portional band adjustment. The lower assembly includes 
trol. The Wizard II retains all of the basic simplicity, the set point adjustment, proportional bellows, Bourdon 
accuracy and dependability of the Wizard 4100U, plus its 


tube and nozzle. Each assembly is assembled and calibrated 
own exclusive features. 


before mounting in the case. The case can be mounted on 
The new design consists of two sub-assemblies encased in 
a weather proof die cast aluminum housing which is pro- 
vided with a 4” pipe threaded vent for gas service. Either Careful and exhaustive tests have conclusively proved that 


a flush panel, a wall or on the yoke of the control valve. 


assembly can be removed without disturbing line connections. the Wizard II measures up to rigid Fisher standards. 












A completely descriptive and illustrated bulletin on the Wizard Ii is yours for the asking. Write for Bulletin No. D-4150. 


The original Wizard | is still available for those applications not requiring volume reloy and reset features 


CHANCES ARE /T’S CONTROLLED BY... 


Marshalltown, lowa / Woodstock, Ontario 





SINCE 1880 
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Condule? 
Visularms Pilot Lights 


Condulet Horns, 
Bells & Sirens 


Condulet Condulet 
Instrument Selector 
Housings Switches 


*Dust-ignition-proof. 








... instantly signaled by 


Crouse-Hinds Visularms® 


In oil refineries, chemical plants, synthetic rubber plants — 
wherever constant watch of processing is necessary — Crouse- 
Hinds Condulet® Visularms provide visual indication of 
process conditions, and instant control of manufacturing 
equipment. 


By means of pilot lights (and bell, hor or siren signals 
where desired) Visularm indicates normal or abnormal tem- 
perature, liquid level, pressure, or other conditions which can 
be electrically coupled to the circuit. 


Explosion-proof or dust-tight* and weather-resistant con- 
struction assures maximum safety in hazardous locations. 
Compact designs minimize space required on control or panel 
boards . . . are easy to install. 


A Visularm system delivers substantial savings by elim- 
inating the necessity for buying individual components . . . 
housing them . . . and wiring your own system completely. 


Two- or three-light styles may be mounted either vertically 
or horizontally. For audio warning, any number of Visularms 
may be used to operate a single horn, bell or siren. 


Visularms are just one of hundreds of items in process con- 
trol board equipment offered by Crouse-Hinds. Only a few 
are shown at left. For full information on the complete line, 
call your nearest Crouse-Hinds distributor, or write . . . 


Psi) CROUSE-HINDS 0. 


\ oistrisutors / 


‘Hices: Baton Rouge Birmingham Boston Bufial Chicago Cincinnati 


LosAngeles Milwaukee New Orlear New Y 
Weshington RESIDENT REPRESENTATIVES b 


84 For more data on advertised products, use Readers’ Service Cards, last page 


land Corpus-Christi 


Main Office and Factory: Syracuse, N. Y. 
Crouse-Hinds Company of Canada, Ltd.: Toronto, Ont 


Dalla Denver etroit Houston Indianapolis Kansas City 
d, Ore Salt Lake City St. Louis St.Paul SanFrancisco Seattle Tulsa 


Charlotte Chattanooga Jacksonville Reading, Pa. Richmond, Va. Shreveport 
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STAFTFACIAM«FOeCICTS — = 
corrosion-resistant count ornint 


g we 
GRINNELL VARIABLE | ‘ ee 
SPRING HANGERS... | 


Another Grinnell First! re RODS and 
Meo TURNBUCKLE 
Grinnell pre-engineered spring hangers are 
now offered in two new lines to meet the need 
for spring hangers in installations subject to 
highly corrosive industrial conditions and to = 
severe weather exposure. _ Pe - AVAILABLE IN 7 TYPES FOR 
These hangers are the result of extensive isis THESE TYPICAL APPLICATIONS 
‘. experimentation with various coatings for oe 
Grinnell’s standard pre-engineered spring 
hangers. In addition to providing flexibility 
in pipe suspension, they provide versatility of 
application through their corrosion-resistant 
characteristics. They are... 


I 
fe 
i 

































Neoy ted — for highly corrosive con- 
ditions such as those found in chemical plants 
and refineries. Al/ parts of the hanger are neoprene 
coated to protect the base metal from a wide range 
of corrosives. The flex life of the spring is unaffected 
by the neoprene . . . the coating resists cracking or 
flaking over a wide temperature range. 


—t 


























> Gals -ed — for outdoor installations where 
weather cadens are severe. All parts of the 

hanger are galvanized except the spring, which is pee 

neoprene coated to avoid alteration of temper, hy- fen Sire (A) Rod threaded to top cop (B) Furnished with 

drogen embrittlement and decreased flex-life of the ere ae . ~e - Sage —_ ee Am rg hy 

spring — usual hazards to springs from the galvan- GEES: 4 


izing process, 


Bro ee ; at rns ei ee ae 
itiiee with the ee amen of as well as saving valuable erection time. 


such corrosion and weather-resistant Reduced over-all height saves space. 
GRI N N E I j characteristics, consider these features .. . * 18 sizes available from stock for load 
* Maximum variation in supporting force ranges from 53 Ibs. to 12,000 Ibs. 









per %" of deflection is 104% of rated * Available in 3 spring lengths for travel 

AMERICA’S #1 SUPPLIER OF capacity — in all sizes. ranges of 144, 2%2, and 5 inches. 
* Precompression* assures operation of * Installation is simplified by integral 

PIPE HANGERS AND SUPPORTS spring within its proper working range, load scale and travel indicators. 


*Precompression is a potented fecture. 







Grinnell Company, Inc., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 





pipe and tube fittings °* welding fittings ° gi ed pipe hangers and supports °*  Thermolier unit heaters °* valves 
Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies e Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 



















uw 
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Republic ELECTRUNITE Heat Exchanger 
Tubes offer QUALITY YOU CAN MEASURE... 


Quality you can see! Republic ELECTRUNITE” Heat Exchanger 





Tubes offer positive installation, operation, and service 
qualities you can see—and now measure! 

Quality is built-in! ELECTRUNITE is produced by Republic— 
one integrated, responsible producer who controls quality from 
mine, through mill, to finished product. ELECTRUNITE is formed 
from highest quality flat-rolled open-hearth steel, “electrically- 
welded” by the exclusive ELECTRUNITE process that unites the 
tube under pressure without foreign or added metal. 

ELECTRUNITE is carefully checked for chemical analysis, 
physical properties, exact wall thickness, width, uniformity, to 
meet your critical performance specifications. 


Quality you can measure—FARROWTEST"! Not a laboratory 
theory, not a mere inspection tool, but an exclusive production 
test that detects and rejects defects of critical size. The addi- 

' i tional quality protection of exclusive FARROWTEST is offered 
FARROWTEST — DETECTS AND REJECTS as an alternative to other less positive tests . . . at mo extra cost. 





Wail ee Length X Depth Area Learn how you can reduce your processing operation 


Thick of the Defect inch : ‘ . 
wt Sco costs with ELECTRUNITE. Call your Republic representative, 


Length or Depth 
20 ga 006” 0025 or write direct. 





18 ga 006” .003” 

16 ga 12%2% of Wail 003” FARROWTEST DETECTS AND REJECTS defects that completely penetrate the tube 
14 and 13 ga. 12%% of Wall 004” wall, or equals or exceeds those shown in the table at the left. Where required, 
12 ga. and 124% of Wall 005” sensitivity of FARROWTEST equipment can be calibrated to reject defects of lesser 
specified size at additional cost. 








heavier 


These important qualities are reasons why 
Republic ELectrunite is used in manufacturing 
the Rots Type SSCF Stainless Steel Heat Exchanger. 
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HERE'S LOW COST HOUSING with 
complete flexibility to meet chang- 
ing conditions! It is Republic’s new 
Truscon Steel “Budget Building” 
available for immediate delivery in 
widths of 32, 36, 40, 44, and 48 feet 
—14-foot heigh's. Delivered com- 
plete with roofing, siding, windows, 
doors, and hordwore shipped as a 
package. Send for attractive full 
color brochure. 


STRONG, SAFE REPUBLIC STEEL DRUMS. Wherever you need containers — for 
handling, shipping, or storage—you con assure full protection of contents by 
specifying strong, safe, Republic Steel Drums. Available in a wide range of types 
and sizes, Republic Drums provide a complete service to the petroleum industry in 
both light and heavy goge classifications. In addition, Republic offers containers 
made of ENDURO® Stainless Steel for the ultimate in long-lasting, trouble-free, 
corrosion-resistant service. Write today. 


REPUBLIC ALLOY STUDS ond high carbon hex nuts provide tremendous clamping 
force to assure leak-proof performance in a wide variety of high pressure assem- 
blies. Clean, accurate threads provide maximum holding power and trouble-free 
backoff whenever required. Protect the reliability of your equipment. Specify 
Republic fasteners. Send for data. 





























REPUBLIC 
STEEL 


Wolds Witeatl Kange 
of Standard Steels anid 
Stack Producla 
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f-------------- 


REPUBLIC STEEL CORPORATION 


DEPT. PR-6102 


1441 REPUBLIC BUILDING « CLEVELAND 1, OHIO 
Please send additional information for the following: 
=) Republic ELECTRUNITE Heat Exchanger Tubes 


FARROWTEST 
Republic Containers 


Name 
Company 


Address 


Zone 


— Truscon “Budget Buildings 


Alloy Studs and Hex Nuts 


Title 


State 
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The Mail Box... 


Issues, Not Men 
To The Editor: 

Thank you very much for your edi- 
torial “A Modern Gladiator” ap- 
plauding General Electric’s determi- 
nation to play an even more vigorous 
role in government relations. 

The editorial’s encouragement to 
other companies to do likewise was 
most constructive, 

However, there is one point I would 
like to clarify, and this is on the ques- 
tion of whether General Electric will 
urge employees to support candidates 
who favor GE-backed policies. 

The company’s concern in this 
| whole area will be with issues, not 

with candidates for public office. We 

have no intention of supporting fa 
vored candidates or opposing others, 

| because we are convinced that even 
if this were not illegal, it would tend 

| to infringe upon employees’ political 
| freedom. We have always respected 
this freedom as fundamental to our 
democracy, and will continue to do so. 
This is not to say, however, that we 

| did not appreciate the general burden 


Lo ea k ag e | of your editorial. We did approve it, 


and let me thank you for sending a 


Corrosion | copy. 

















Stephen K. Galpin, Consultant 


" FE reeZe-lU Pp Le ag | Communication and Planning 
General Electric Co. 
The BS&B Quik-Sert Safety Head isolates the relief valve New York 


from the product under pressure. Mounted under the valve 
inlet, it is “bottle tight” until overpressure reaches the rated Concise on Safety 
pressure of the preformed metal rupture disc. | To The Editor: 


The Quik-Sert Safety Head flange assembly is located | I have just finished reading your 
inside the bolting of companion flanges. Easy insertion and Staff Report entitled “Do You Moti- 


removal is accomplished through the use of jack screws. | vate Safety Habits” which appears in 
the March 1958 issue of PETROLEUM 


A BS&B Quik-Sert Safety Head Under REFINER Page 257. I thought this 
the Relief Valve Gives You These Advantages | concise article on safety was very well 


: | done and I would appreciate having 
¢ Stops product loss at normal operating pressures | a copy of it for our files and circu- 


e Assures proper valve function at set pressure lation. 
@ Lowers maintenance costs Garry Weingarten 
e Reduces shutdown time Chief, Pyrotechnics 


BS&B engineers will be glad to evaluate your pressure Chemical Research Section 


i : | Picatinny Arsenal 
system for proper applications of the Quik-Sert Safety Head. | ower Ie “‘~ ae 


|Your Vote Wanted 
| To The Reader: 


| We're reversing the usual Mail 
Box procedure here. Please read Page 
| 124 and send immediately your vote 
| on the man who has contributed most 
| 


Write, wire or phone... 


si? 
Hep EXampie or proouct penoe® 
Safety Head Division, Dept. 2-F7 


7500 East 12th Street, Kansas City 26, Missouri 
Telephone: BEnton 1-7200 


to the oil, gas and petrochemical pro- 
cessing industry. 





The Editor 
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Machining Backing Rings for Butt Weids 
Dimensioning Weided Assemblies 

Linear Tolerances Bending Radii 

Shop Hydrostatic Testing 

Cleaning Fabricated Piping 

Built-up Weld, Metal Bosses 

Welded Nozzies—Spacing 
Preheat-Postheat Before, After Welding 
Arc-Welding Dissimilar Ferritic Steels 
Stress Relieving Practices 


THE PIPE 
FABRICATION 
INSTITUTE 





PETROLEUM 


A 


“ALL | WANT IS YOUR 


P.F.1. Standards ”’ 


Sure, it’s a crime to hold someone up for something valuable. 
But, it’s no crime to want a complete file of P.F.I. 
Standards compiled and published by the Engineering 
Standards and Metallurgical Committees. 

While these Standards are packed with vital data on 

the design, fabrication and erection of industrial and 

high pressure—high temperature piping, they do not 

explain the many advantages of shop fabrication. 

Shop fabrication by firms responsible for the development of 
P.F.I. Standards is your real assurance of meeting the most 
exacting requirements of piping, whether it’s welded, 

bent, coiled or vanstoned ...in any metal as a component 

or a complete assembly. 

Write for all ten P.F.I. Standards or indicate in the 

coupon below which ones could be helpful to you. 


THE PIPE FABRICATION INSTITUTE 
Devoted to the Technical and Economic Problems in Piping 


ONE GATEWAY CENTER, PITTSBURGH 22, PA. 





Please send me the P.F.I. Standards indicated 
1 2 2 ok. £ gs 





Name 


Company 


Address 








For more data on advertised products, use Readers’ Service Cards, lost page 





atalyst erosion of lift pipes and catalyst handling lines no longer is a 
problem with refineries listed below. All have eliiminated a costly 
maintenance bottleneck and speeded up turnaround operations by using 


“Dual Metal.” 


In making a “Dual Metal” lift pipe the outer shell of weldable alloy steel is 
poured into a rapidly rotating mold. At the proper time and temperature the 
abrasion-resistant alloy iron core is introduced. The metallurgically bonded 
two metal siructure combines the strength and weldability of low alloy steel 
with the superior abrasion resistance of alloy iron. 


In one typical refinery, “Dual Metal” high temperature catalyst pipe showed 
an abrasion resistance of better than 16 to 1 over conventional steel piping. 


“Dual Metal” may be the answer to your abrasion problem. Write today for 
literature and information on the increasingly important part this time 
and money saving process is playing in the refining industry. 


THESE LEADING REFINERIES 


COMPANY ADDRESS TYPE UNIT COMPANY ADDRESS TYPE UNIT 





Socony Mobil Oil Co., Inc. 
Socony Mobil Oil Co., Inc. 
Socony Mobil Oil Co., Inc. 
Socony Mobil Oil Co., Inc. 


Trenton, Michigan TCC 75 Torrance, California TCR 
Brooklyn, New York TCC 75 Beaumont, Texas (3) TCC 75 
East Chicago, Indiana TCC 75 (1) TCC T-5 
Buffalo, New York TCC 75 (1) TCR 


General Petroleum Corp. 


Magnolia Petroleum Co. 


Standard-Vacuum Refining Co. (Australia) Altona, Australia TCC 75 


Socony Mobil Oil Co., Inc. 
Socony Mobil Oil Co., Inc. 
Socony Mobil Oil Co., Inc. 
Mobil Oil Company, Ltd. 
Mobil Oil Italiana S.p.A. 
General Petroleum Corp. 


Augusta, Kansas 

East St. Louis, Illinois 
Paulsboro, New Jersey 
Coryton, England 
Naples, Italy 
Ferndale, Washington 


UNITED STATES 


Sz and files Livin 


TCC 75 
TCC 75 
TCC 75 
TCC 60 
TCC 75 
TCC 100 


Phillips Petroleum Co. 
Phillips Petroleum Co. 


Continental Oil Co. 
Continental Oil Co. 
Delta Refining Co. 


Pontiac Eastern Corp. 


Neste Oy 


Woods Cross, Utah 
Okmulgee, Okichoma 
Westlake, Lovisiana 
Westlake, Louisiana 
Memphis, Tennessee 
Purvis, Mississippi 


Noaontali, Finland 


TCC 45 
TCC 45 
TCC 60 
TCC 75 
TCC 20 
TCC 100 
TCC 45 


PIPE & FOUNDRY Co. 


BURLINGTON, NEW JERSEY 


SALES OFFICES: BURLINGTON, CHICAGO, CLEVELAND, HARTFORD, LOS ANGELES, NEW YORK, SAN FRANCISCO, ST. LOUIS 
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“DUAL METAL” CENTRIFUGAL CASTINGS: SIZE RANGES 


OUTSIDE DIAMETER: 6” to 50” WALL THICKNESS: 2” and up 

LENGTH: Up to 16 ft. r - F A p Below. Photomicrograph 
TYPICAL OIL INDUSTRY APPLICATIONS: all cae showing the bond or 
Catalyst Lift Pipe, Depressurizing Pipe, Catalyst fe fusion zone between the ovter 
Transfer Lires, Slush Pump Liners, 


: : ond inner metals. The mild etch required 
Valve Nozzies, Extrusion Liners, etc. for the 4120 steel did not attack the 


high chromium iron. 
Etched — 100 diameters magnification. 


USE “DUAL METAL” LIFT PIPES 


COMPANY ADDRESS TYPE UNIT COMPANY ADDRESS TYPE UNIT 


“ALBATROS” Societé Anonyme Belge Bay Refining Corp. Bay City, Michigan TCC 33 
pour le Raffinage de Pétrole Hancock Oil Co. Long Beach, Colifornia TCC 40 
installations Pétrotiféres Anvers-Kiel, Belgium Houdriflew Chinese Petroleum Corporation Taiwan (Formosa) China TCC 45 
The California Oil Company Perth Amboy, New Jersey Houdrifiow CONDOR SpA. esa ah 
Texas City Refining, Inc. Seen iitiadiide Mewdsifew L'Industria Petroliter ~ Chimice Milan, Italy . TCC 75 
The Standard Oil Co. (Ohio Cleveland, Ohio TCC 75 
Commonwealth Oil Refining Co., - Ponce, Puerto Rico Houdriflow Grect Northern Oil Company St. Paul, Minnesota TCC 100X 
Salt Lake Refining Co. Salt Lake City, Utch Houdrifiow American Petrofina, Inc. Mt. Pleasant, Texas TCC 60 
Pure Oil Co. Smith's Bluff, Texas Tcc Refinoria e Exploracao 
The Shamrock Oil & Gas Corp. Sunray, Texas Houdriflow de Petroleo Uniao S.A. Capuova, Brazil TCC 120 
Purfina italiana S.p.A. Rome, Italy TCC 11 Turkiye Petrolleri A.O Batman, Turkey TCC 20 
Genoa, lialy TCC 11 Erdol-Raffinerie Emsiand Lingen, Germany Houdrifiow 


Cross-section view of dual metal piping consisting of a 
weldable SAE 4120 steel outer shell and a metallurgically 
bonded inner layer of high carbon-high chromium abrasion 
resisting iron. Photograph actual size. Composition of the 
hard inner layer: 


C Mn 
2.85 1.10 
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Cost-cutting approach saves $6,000 on fluid mixing 


An idea from your LIGHTNIN Mixer representative's briefcase 


Here’s a fluid mixing idea that has 
already saved a company $6000 on 
equipment, and is saving many more 
dollars on operating expense. 

In this plant, heavy clay-and-water 
slurry is mixed in tall tanks. But this 
operation posed a big maintenance 
problem, because the long vertical 
mixer shaft in each tank had to be 
steadied by a bearing in the tank’s 
bottom. Gritty clay kept getting into 
this bearing and grinding it to pieces 
in a few weeks. 

Then production had to stop while 
maintenance men hoisted out the 
heavy shaft and installed a new bear- 
ing. The bearings didn’t cost much, 
but the tab for replacing them was 
ruinous. 

Finally a LIGHTNIN Mixer repre- 

entative explained how this com- 
pany could easily mix uniform clay 


suspensions in its tall tanks—with a 
side entering LIGHTNIN Mixer like the 
one you see here. 

Now there’s no maintenance head- 
ache, because no steady bearing is 
needed; so production keeps moving 
without costly stoppages. 

Also, it costs $6000 less to install 
one of these LIGHTNINs than it would 
cost to replace the older mixers, 
mainly because no elaborate bracing 
is required on top of the tank. And 
this company reports its clay suspen- 
sions are much more uniform than 
before. 


What this man can do for you 


This is just a sample of the cost- 
cutting approach to mixing that you 
get from your LIGHTNIN representa- 
tive. 

He can bring you long-term savings 


on fluid mixing better than anyone 
else—because that’s his job, and he’s 
an expert at it. 

He can help you avoid engineering 
headaches, too, because his recom- 
mendations are based on unique 
Mrxco pilot-run data guaranteed 
accurate. 

Take advantage of his unmatched 
experience by calling on him for 
prompt help on any fluid mixing 
operation. You'll find his name in 
Refinery Catalog. Or write us direct. 


Lohtan 
Mixers 


MIXCO fluid mixing specialists 


MIXING EQUIPMENT CO., Inc., 164-9 Mt. Read Bivd., Rochester 11, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Avenue, Toronto 10, Ont. 
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Evolution: Black Sheep Now a Star 


FIFTY YEARS AGO, teamsters hauling crude 
from early California oil fields discovered that drip- 
pings from the tank wagons mixed with the natural 
soil to form a primitive asphalt pavement. Little 
could they realize that this same petroleum asphalt 
one day would evolve from an oil-industry black 
sheep to, of all things, a bright star on the refiner’s 
horizon. 

What is even more important now, however, is 
that this star should continue to shine brighter and 
brighter, providing the oil industry does a good sell- 
ing job. The gigantic federal road building program 
will spread more than $100 billion over the land dur- 
ing the next 15 years—and there is no reason why 
asphalt shouldn’t get a big share of these dollars. 

Of course there is the concrete industry which is 
presently spending a terriffic amount of money to 
advertise and push its product. But asphalt has a 
good reputation—and a clear presentation of the 
facts will show its advantages. 

When we get right down to it, the merits of a road- 
building material are determined by the answers to 
three important questions: 

@ How much is the initial cost? 

@ How much will it cost to maintain it? 

® How long will it last? 

All right, let’s just see how asphalt stacks up wit! 
concrete in these departments 


Initial Cost. In all of their promotion, the concret: 
people fail to mention that the primary factor in 
determining initial cost is the surface over which a 
road will be built. In those areas where the terrain 
is somewhat rocky, or extremely sandy—or where 
good fill material is close at hand, the cost of a flex- 
ible based road drops below that of concrete 

For example take the new Connecticut Turnpike 
where 60 miles are paved with asphalt. Actual bids 
on a three-mile stretch revealed that heavy-duty 
asphalt was $92,628 less per mile than the compar- 
able slab pavement design . . . for the entire 60 
miles this saving would be $5.576.680. 

Savings per mile of asphalt over concrete on other 
highways, too, are significant: 

New Jersey Turnpike $ 46,404 

New Hampshire Turnpike 84,430 

Richmond-Petersburg Turnpike 50,700 

Massachusetts Turnpike 123,425 
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Los Angeles Freeway System 78,848 
San Francisco Freeway System . 66,739 
As for maintenance costs. a recent cement ad- 
vertisement claimed, “up to 60 percent lower main- 
tenance costs than for asphalt.” Providing of course 
proper construction methods were used, this claim 
can be successfully refuted. There are cases where 
asphalt suffered because “cheap” construction meth- 


ods that ruled concrete out completely were used. 


Examples. The Pennsylvania Turnpike since it was 
constructed of concrete in 1940 has had more than 
100 of its miles resurfaced with heavy-duty asphalt 
because of the high cost of maintaining the failing 
concrete. On the other hand, maintenance of the 
asphalt has been very low. This could very well be 
typical in many instances. 

An impartial engineering survey on annua! paving 
maintenance in one state strongly favored asphalt 
For the period of 1950-1954, costs were: 

Portland Cement Concrete $495 per mile 
Heavy-Duty Asphalt 224 per mile 


Long Life. We can see an example of asphalt’s 
“permanence” by looking at Washington Street in Los 
Angeles where asphalt was laid in 1905. Last year 
52 years of maintenance-free serv- 
ice, this pavement was finally surtaced to cover street 


car tracks. Another L. A. old timer, Hope Street, 


sturdily constructed in 1908 of asphalt, is still in 


after more than 


good shape and with a record of no repairs 
Another long lasting angle: Asphalt not only re- 
juvenates other types of roads, but resurfacing as- 
phalt roads with more asphalt usually results in 
better-than-new condition—stronger, smoother, safer. 
and tough enough to last indefinitely 
[here are many other points in favor of asphalt 
Ad Speed of construction—of course this depends 
a great deal on weather and locale, but on the 
Kansas Turnpike for instance, asphalt was laid 
at the rate of one mile per day, thereby enabling 
the highway to be finished in one year rather 
than two 
Smoother riding—these unbroken ribbons of 
black velvet assure riding comfort. There’s no 
thump .. . thump thump 
Greater safety—snow melts faster. white guide 
lines are seen easier, and traction-textured sur- 
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1. DIESEL FUELS 


2. HEATING FUELS 


3. RESIDUAL FUELS 


..-In all these, Du Pont FOA-2 minimizes sludge formation 


Get a bigger share of these 3 fuel markets 
...with Du Pont FOA-2 


Du Pont Fuel Oil Additive No. 2 
(FOA-2) can help you get a bigger 
share of the diesel, heating, and re- 
sidual fuel markets. 


More flexible processing 

By balancing your stocks with 
FOA-2, you meet varying market 
demands, while maintaining stabil- 
ity in storage. You stabilize cat- 
cracked distillates for blending with 
straight-run stocks. 


Diesel fuels are improved by FOA- 
2, for it provides greater blending 
flexibility and filterability. Injector- 
sticking is minimized. 

Heating oils are kept stable during 
storage with FOA-2. Its triple action 
of stabilizing, solubilizing and dis- 


94 


persing prevents sludge formations 
that cause filter-fouling and nozzle- 
plugging. FOA-2 is nonmetallic, and 
no ash is left after burning. So it 
cannot contribute to ignition failure. 
Costly service calls are far fewer. 


Residual stocks are improved by 
small amounts of the additive. It pre- 
vents sludge in tanks and on burner 


84.4 5 pat ort 


Better Things for Better Living 
«+. through Chemistry 


parts, and gradually removes already- 
formed sludge. Therefore, mainte- 
nance and tank-cleaning problems 
are largely solved by Du Pont Fuel 
Oil Additive No. 2. 

For further information, just write 
us, or phone our office nearest you. 
E. I. pu Pont pe NeMours & Co. 
(Inc.), Petroleum Chemicals Divi- 
sion, Wilmington 98, Delaware. 


Tetraethyl Lead 
and other 
Petroleum Additives 
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face resists skidding, whether it’s wet or dry 


Meets All Specifications. There has been some talk 
that asphalt cannot be laid to precise specifications. 
Think so? Then listen to this. 

On the desert rim of Arizona, Ford Motor Co 
selected a spot to build “The finest precision high- 
speed test track in the world.”’ This called for pool- 
table smooth straightaways and super-elevated curves 
constructed to the highest at- 
tempted on such a project. Surface smoothness toler- 


specifications eve1 


ance was fixed at not greater than one-eighth inch 
longitudinally or transversely on a 10-foot straight- 
edge. The company decided to use asphalt. When 
the oval was finally completed, it was a triumph of 
engineering and asphalt technology. So precise is the 
track that test drivers can bore into the banked curves 
at 90-100 miles per hour and allow the flawless as- 
phalt surface to carry them around without a guiding 
hand on the steering wheel 

Another factor is that the continued improvement 
of asphalt is virtually assured by the constant research 
work being done by the oil companies. For instance, 
Sohio has finally discovered why one type of asphalt 
paving will hold up under winter's extreme low tem- 
peratures while another breaks up. Obviously that 
which broke up cannot be used for roads, but this 
discovery will enable technologists to find ways to 
upgrade asphalt so it will last longer in extreme cold 
climates. 

Too, Indiana-Standard have shown 
that top quality road asphalt might be made at even 
lower cost. A new evaluation of asphalt specifications 


researchers 


thus might reduce costs for reprocessing some asphalt 
to bring it to specifications. This would make avail- 
able additional supplies which now are rejected 

It is also possible that asphalt will start taking a 
big bite out of the Air Force runway market. Cur- 
rently the Air Force is contracting only for concrete 
runways. By August 1, however, Army engineers will 
have completed tests to determine the adequacy of 
asphalt runways. Runways able to support the new 
B-52 bomber (264,000 pounds) are required 

Our British neighbors are really sold on asphalt. 
For years it was an established custom for the con- 
tractor to furnish five years free maintenance on all 
hot-mix asphalt surfacing jobs. Recently, however, 
municipalities have shown a tendency to demand 
only a 12-month guarantee. The that 
modern hot mix asphalt pavements are expected to 
give maintenance-free service well beyond the five- 
year period; so this limitation has lost its meaning 
Faults, if any, are expected to show up within the 
first year. 


reason 1S 


To summarize, asphalt has many clear advantages 
and it is up us to do some telling and selling. Not 
only will it mean more to the oil industry, but if 
asphalt is used in the federal highway building pro- 
gram the people of America in many cases will get 
wider roads, more miles of roads, and will pay less 
for them. 
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THOSE “LITTLE” CARS 
are continuing to roll into 
the United States despite the 


gloomy picture facing the 


Little Cars, 
Big Headaches 


domestic auto industry. Last year sales of foreign 
cars were up 112 percent over 1956, and in February 
of this vear. more than twice as many were sold as 
dur g a like period last year. 

And oil companies, of course, are giving a long 
look at the little cars and their records of low fuel 
consumption. For example, Volkswagen which led 
the pack in 1957 with 57,700 imports, boasts of get- 
ting 35 miles to the gallon. This is proving quite an 
inducement to economy-minded Americans who ap- 
pear to be balking somewhat at Detroit’s high com- 
pression, gas-drinking jobs. In addition to using less 
the 
super-premium 


gasoline, as number of foreign cars increases, 


needs for and premium fuels will 
dex rease. 

3ut low gasoline consumption is just part of the 
deal. In addition, a whole raft of lubrication guides 
will have to be published and a variety of “little” ac- 
cessories will have to be stocked. Spark plugs, fan 
belts, wiper blades, oil filters and the like will all 
have to become part of the average service station 
inventory. 

A more immediate problem, however, is one of 
equipment. For example, station hoists of the frame 
type are too wide to accommodate narrow sports and 
foreign car treds. The only way these hoists can be 
used effectively is to turn them 90 degrees so the 
little ones can drive on crossways. 

It’s been estimated that by 


1960 foreign car im- 


ports will reach 350,000 annually; more optimistic 
importers think it will be double that. Whatever the 
figure, there are enough now so that the headache 
is already here—and oil companies are already de- 
voting a great deal of time and thought on how they 
can best handle the “care and feeding” of the little 
fellows. 


HE’S NOT THE FIRST one 
called attention to 
the subject and many 


who has 


We Burn, 
They’ll Shudder 


will 


an- 
other, as years come and go, 
have their sav. Some even may utter sounds 
“I told vou so.” Reference is to these 
remarks made by C. C. Furnas, chancellor 


of the University of Buffalo: 


strangely like 
recent 


“The fossil fuels are becoming increasingly valu- 
able and material in 
our industrial society. Future generations will prob- 
ably shudder at the the 20th 
when this valuable storehouse was practically de- 
pleted by wanton and reckless burning. Anyone in 
his right mind does not burn fine mahogany furni- 


necessary as basic chemicals 


history of century 


ture, except in the direst emergency. There will come 
the day when that analogy will be appropriate. In 
the interest of conservation of these very valuable 
future gvovern- 
mental limitations on burning fossil fuels may be 
forthcoming in the not-too-distant future.” 


substances for venerations, severe 





Ethyl creates new tools for research 


Instruments of variety and sophistication are developed 


in a continuing effort to learn more about combustion 


THYL SCIENTISTS must be able to “see” what is hap- 
Evade inside an engine in successive millionths 
of a second to study such momentary phenomena as 
knock, wild ping and rumble. 

Standard devices for measuring combustion phe- 
nomena frequently are not fast enough. Ethyl’s prog- 
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THIS INGENIOUS DEVICE—a surface-ignition analyzer -— 
looks at eight ranges of crankshaft rotation in five-degree 
increments and counts the number of surface-ignitions that 
occur in each range. 


Using it, Ethyl research engineers proved that fuels of 


For more data on advertised products, use Readers’ Service Cards, last page 


ress in combustion studies sometimes seems to have 
outrun the capacities of commercial instrumentation 
that is available today. 

Therefore, in Ethyl’s Detroit Research Laboratories, 
existing instruments are often modified for special re- 
quirements and new ones are created when needed. 
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different composition tend to surface-ignite at different 
times in the engine cycle. 

This technique also enabled better, quicker evaluation 
of the effect of gasoline additives such as phosphorus in 
reducing surface-ignition. 
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EACH CYLINDER in a multi-cylinder engine must reveal its 
own story during operation if surface-ignition problems 
are to be diagnosed correctly. 

Several years ago, the device on the left was developed by 
Ethyl instrument engineers to count the number of surface- 
ignitions that occur in each cylinder. 

Now, a new improved model, seen at right, provides 
digital counter readings for each surface-ignition event. The 
modified ignition distributor triggers the counters to oper- 
ate at the proper time in the engine cycle. 


THE BALANCED PRESSURE PICK-UP is a big step ahead in 
measuring combustion pressures accurately. But it does re- 
quire another mounting hole in each combustion chamber. 

An Ethyl engineer is designing this pick-up into a spark 
plug. The combined pick-up and spark plug can then readily 
be installed in the spark plug mounting hole. 


How Ethyl Research is helping you 


ETHYL RESEARCH ENGINEERS in basic combustion wanted 
to observe four engine variables at the same time, using 
a single electron gun oscilloscope. 

Since such an instrument was not available, Ethyl instru- 
ment engineers proceeded to modify a well-designed com- 
mercial model for this special purpose. 

The resulting instrument, using high-speed (microsecond) 
electronic switches, permits continuous viewing of four 
separate engine events; in this case, two pressure signals 
and two timing signals. 


ALL ETHYL CORPORATION RESEARCH findings depend upon 
accurate and reliable instruments, ranging from the simple 
glass-stem thermometer to the complex scintillation counter 
pictured in the photograph above. 

A well-planned servicing and calibration schedule keeps 
hundreds of sensitive instruments “‘on the beam.” 
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ETHYL CORPORATION 


New York 17, N. Y. 


By keeping alert to new instrument possibilities and techniques, Ethyl 
Research people are able to increase their own effectiveness and help 
expand the Oil Industry’s knowledge of fuels, engines and combustion. 

Ethyl Research Representatives are available at all times to give 


your people the benefit of our specialized knowledge in measuring 
combustion phenomena and other phases of fuel-engine research. 
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RESEARCH LABORATORIES: 
1600 W. Eight Mile Rood, Ferndale 20, Mich. 
2600 Cajon Road, San Bernardino, Calif. 


For more data on advertised products, use Readers’ Service Cards, lost page 
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HOW YOUR PLANT CAN PROFIT FROM THIS MAN’S 
SKILL. Dowell engineers are experts in the use of chemical 
solvents to remove scale and sludge—those profit-robbing 
deposits that cut the capacity of your process systems, tanks, 
piping. Using the Dowell method of chemical cleaning you 
get more throughput, less down time—to make possible 
greater overall plant efficiency. 

Here’s how one corporation employed the skill of the 
Dowell engineer and his group: Following construction 
and before the plant was put on stream, the company 
called in Dowell to remove mill scale. 

Total cost of this mill scaling service was $5000. Once 
in production the plant did not have a single major shut- 
down for maintenance due to mill scale. Management 


of the plant credits Dowell service with helping them net 
an operating profit of somewhere between 10 and 20 
times the cost of the chemical cleaning. That amounted 
to between $50,000 and $100,000 the first year 

With Dowell service you get 15 years experience in 
chemical cleaning, full lines of equipment and chemicals— 
pius an engineered job—performed by trained crews 

Every type of industry can profit from Dowell methods 
of chemical cleaning. Ask your maintenance and operating 
engineers if they have all the facts—the profit possibilities 
—on Dowell service. DOWELL—A SERVICE DIVISION Of 
THE DOW CHEMICAL COMPANY. Headquarters and 
research center, Tulsa, Oklahoma; 165 offices and stations 
to serve you. 


Chemical cleaning services for industry 


For more data on advertised products, use Readers’ Service Cards, last page 
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j you, our reader, with the latest information available on internal staff; W. S. Janssen, American Oil Company; K. L. Moore, 
, refinery corrosion, we asked the advice of these industry experts Tidewater Oil Co.; R. W. Noyes, Esso Standard Oil Co.; R, D. 
on what our authors should cover, Attending the conference Merrick, Esso Research & Eng. Co. and S. J. Artese, Shell 

were, left to right: R. W. Manual, Socony Mobil Oil Co., Inc.; Oil Co.* 


‘Bs Special 
@ Report on 
8 Internal 

Refinery 
Corrosion 


*The attendance by executives, engineers 
a ® superintendents or other employes of oil 
companies at these editorial conferences does 
not constitute an endorsement of the Re- 
FINER over any other publication. The fact 


; that these industry leaders are allowed to 
attend the planning conferences shows the 
interest which companies have in the plan- 

‘ . : . ~ 

{ ning of sound editorial content for the in- 

dustry. 
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i THEY HELPED PLAN THIS SPECIAL REPORT: To present R. E. Nagle, The Texas Co.; Frank Evans, Perroteum REFINER 
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Last year an API committee reported that corrosion 
is costing the petroleum industry $300 million per year. That's 
in the neighborhood of 11 to 14 cents per barrel of throughput. 
It is reasonable to assume that these figures will drop with 
more attention being given to costs and corrosion. But, in fact, 
these costs may increase! Through the growth of catalytic 
reforming and now isomerization and alkylation, a 

substantial part of a refinery’s investment is being spent on 
upgrading gasoline quality. Unfortunately, these units 

have developed serious internal corrosion problems that 
haven't been solved entirely. 

One approach to reforming, hydrogen-hydrogen sulfide 
corrosion has been aluminized pipe and tubing. The weakest 
link in this system has been the welded joints. 

New Concept Solves Aluminized Pipe Weld Problems tells you 
how to weld the joints and still have corrosion protection. 
Are you wondering about the corrosion you can expect 

in your new isomerization unit? What to Do About Corroding 
Isomerization Units covers several case histories on the 
troubles encountered and how they were solved. 

Metal loss has been reported to be the most frequently 
encountered difficulty in refineries. In Electrical 

Probes Monitor Corrosion, the authors tell you how to check 
on metal loss continuously while the unit is on stream. 
Hydrogen attack has been observed for years, but it took 
reforming to convince refiners of its severity. The last 

two articles, You Can Stop Hydrogen Attack and Ultrasonic 
Inspection Used to Detect Hydrogen Attack, 

deal with the problem of blistering and show you how to prevent 
it and introduce a new tool to detect it. 

Follow these ideas and you'll at least make a good start at 
cutting refinery corrosion costs. 
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FIGURE 1—An aluminized surface before bonding. 


FIGURE 2—After bonding, the coating looks like this. 
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New Concept Solves Aluminized 


You can weld aluminized pipe successfully by con- 


trolling the fusion of the aluminized base metal with the 


filler material to give an alloyed root pass. 


Kenneth R. Notvest 


The Flori Pipe Company 
St. Louis 


ALUMINUM COATED materials 
have found wide acceptance in oil 
refineries as a cure for hydrogen sul- 
fide scaling. However, considerable 
difficulty has been encountered in 
welding these materials. 

A new concept in welding the ma- 
terial has been developed that con- 
trols the fusion of the aluminized 
base metal with the filler metal to give 
an alloyed root pass. This alloyed root 
pass is fused to the base metal coating, 
thereby providing continuous alumi- 
num protection from corrosion, 

Inert gas welding with controlled 
heat input, filler metal and travel 
speed provides a root pass with 3 
percent aluminum content. 
[he inside surface of the root pass 
will run 8 to 10 percent aluminum 
with no peeled back coatings or un- 


average 


100 


protected areas. The remainder of the 
weld is finished in conventional fash- 
ion. 

Corrosion engineers have deter- 
mined that a layer of aluminum and 
or aluminum alloy possesses consider- 
able resistance to oxidation or sulfida- 
tion. This sets up the problem of 
welding, since fabricated refinery pip- 
ing is too complex for coating applica- 
tion after welding, and access to the 
inside is usually limited. Thus, weld- 
ing must be done from the periphery 
only on previously coated compo- 
nents, While the detailed methods of 
coating application to the inside pip- 
ing surfaces are outside the scope of 
this article, it will soon become evi- 
dent that successful welding of these 


materials is equally dependent upon 
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the quality and proper control of the 
aluminum coatings. 


Materials. Base materials consist of 
chrome-moly steels for high tempera- 
form. of pipe, 
flanges and fittings, Aluminum dipped 
articles are characterized by a fairly 
dense 


ture service in the 


layer of aluminum bonded to 
the base metal by an aluminum-iron 
alloy, created by solution and diffusion 
Aluminum sprayed coatings contain 
a fair percentage of oxides and are 
somewhat permeable. Bonding by 
thermal diffusion into the base metal 
may be accomplished simultaneously 
with relief of The 
structure of a typical sprayed coating 
is shown in Figure 1. The aluminum 
is sprayed upon a sand blasted surface 


stress weldments 


Any dirt, scale or sand particles ad- 
hering to the base metal would pre- 
vent bonding at that point. Figure 2 
is a microphoto of the same type of 
coating after diffusion bonding for 


1300 F. The dark 


separating the bond layer from the 


one hour at line 
outer aluminum is an optical effect 
because the soft aluminum is depressed 
during polishing. 

Welding Procedures. The objective 
is a weld joining two piping compo- 


nents capable of withstanding consid- 
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FIGURE 4—Aluminum in the root pass (etched dark) protects it from corrosion. 


Pipe Weld Problems 


erable maximum 
and at the 


same time providing a continuous alu- 


pressure at the 
allowable temperatures; 
minum surface alloy across the weld 
The 
root pass is inert gas welded with con- 
trolled heat input and the addition of 
filler rod. The coating goes into solu- 


area as a barrier to corrosion. 


tion in the weld fusion zone, alloying 
the root pass with 2 to 6 percent alu- 
minum, As the bead freezes, the still 
molten coating tends to flow over the 
root, bringing the aluminum content 
up considerably, at the surface. The 
normal coating is bonded to the weld 
providing a continuous protection 
across the weld. The balance of the 
weld is finished in a conventional 
Figure 3 is an size 


fashion. actual 


FIGURE 5—In a side bend test, the coating sheared through 
the bond-aluminum interface but the bond layer remained intact 


with the base metal. 
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photo of the inside surface of a weld 
showing the root pass blending into 
the coating, free of foreign matter and 
obstruction to flow. 4 shows 
the concentrated aluminum in the 
root pass (etched dark) and a weld 
completely protected from any cor- 
rosive attack. 


Figure 


Inspection and Testing. A full size 
test weld of an 85¢-inch O.D.x34-inch 
wall, aluminized pipe was qualified 
under Section IX of the ASME Boiler 
Code. Additional tests consisting of 
dye penetrant inspection of the root 
pass and radiography of the completed 
weld disclosed no defects. Bend and 
tensile tests will develop coating cracks 
when stressed much above the yield 


the weld area. 


point of the base metal, but because 
of the higher yield strength of the weld 
area, there is a noticeable decrease in 
coating cracks in this area. The results 
of a side bend are of unusual interest. 
The coating sheared through the 
bond-aluminum interface as might be 
expected, the bond layer remaining 
with the base metal intact and still 
possessing a considerable degree of 
protection. The result is shown in 
Figure 5. A tensile specimen that de- 
veloped 14 percent elongation before 
the coating cracked is shown in Figure 
6. The coating is still intact in the 
weld area. 


Metallurgical Analysis. The struc- 
ture of the coating was not changed 
until within the heat affected 
zone of the weld, at which point a 
noticeable increase of diffusion into 
the parent metal was evident. In the 
weld proper, solution of the coating 
resulted in a root pass averaging 3 
percent aluminum. This alloy is pre- 
dominantly ferritic at all temperatures 
and is not subject to hardening: aver- 
age Brinnel hardness, 175. The inside 
surface of the root pass was decidedly 
richer in aluminum, especially nea 
the bond with the coating. Figure 7 
illustrates this Note the 
large grained, completely ferritic area 


well 


condition. 


near the surface. This area was only 
faintly magnetic, indicating about 14 
percent aluminum 


Special Considerations. Results 0! 
oxidation tests at 1100 F. for 100 hours 
showed the surface of the weld dis- 
colored but there was no measurable 
scaling. The coating remained bright 
Weld sections did not reveal any evi- 
dence of oxidation or nitrides in the 
aluminum alloy structures. Specimens 
passed the ASME Boiler Code bend 
test. In the section of the coating fused 
by the weld, about midway through 
the coating thickness, there developed 
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FIGURE 6—A tensile specimen developed 14 percent clonga- 
tion before the coating cracked. Note the coating still intact in 
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FIGURE 7—The large 
grained ferritic area near 
the surface was only 
faintly magnetic, indicat- 
ing about 14 percent 
aluminum content. 


FIGURE 8—Insufficient heat treating cycle results in a partial bond that will not 
completely protect the base metal from corrosion. 
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FIGURE 9—Subsequent heat treatment or high temperature service oxidizes the base 

metal, forming a scale and gas at the unbonded areas which forces the coating to spall. 
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a series of Fe-Al structures not previ- 
ously evident. Shearing of the coating 
on side bend tests tended to follow 
the inclusions in a zig-zag fashion 
rather than through the structure. 

Excessive heat of welding, particu- 
larly by automatic processes, should 
be guarded against. The melting point 
of the coating may be exceeded, forc- 
ing molten droplets out of the coating. 
The resulting shrinkage and contrac- 
tion on cool-down will develop porous 
and perhaps cracked coatings. Maxi- 
mum interpass temperatures should be 
observed. 


Bonding Considerations. Bonding 
by means of thermal diffusion is sub- 
ject to considerable control 
heat 


through 


treatment, whether before or 
after welding. If attempts are made 
to minimize bonding or the heat treat- 
ing cycle is insufficient, partial bond- 
ing may result that will not completely 
protect the base metal from corrosion 
Figure 8. Subsequent heat treatment 
or high temperature service will oxi- 
dize the base metal, forming 
and gas at the 


a scale 
unbonded areas, forc- 
ing the coating to spall, Figure 9 is 
a section from a heavy flange that was 
not considered when bonding some 
thinner wall material in the same load 
Undoubtedly the flange did not reach 
the minimum temperature required 
for bonding before oxidation began 
Heat of welding and stress relieving 
only served to destroy the bond that 


remained 
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What to do about... 


Corroding lsomerization 


Units 


Dilute HCl and sludge form very corrosive conditions. 


Keeping your feed dry and pure and alloying 


critical locations will control metal loss. 


J. F. Mason, Jr., The 


C. M. Schillmoller, The 


national 


nternoti 
e U 


EVEN THOUGH the process as- 


pects of butane isomerization have 
been discussed in a number of articles 
in recent little 


about the corrosion problems associ- 


years, has been said 


ated with these units. The intention 


of this article is to review some of 
these problems and point out where 
corrosion has occurred or can normally 
that this 


as a guide to 


be expected to occur, so 


inlormation may serve 
those who have butane isomerization 
units in the design or planning stage 
Also, remedial steps are indicated for 
consideration by those operators who 
are experiencing severe corrosion in 
their units 

Because of the nature of the catalvst 
ind recycle of anhydrous H¢ acid, 
corrosion tends to be related directly 


HCl /acid 


formed from moisture pick-up, etc 


the degree of aqueous 


sludges present in the systen 


which absorb chlorides. Authors pro- 


} 


pose to review first, corrosion by HC] 


acid in general and suitable resistant 
alloys, and then discuss the corrosion 
experiences in each of the processes, 


together with remedial steps 


HCl 


corrosion on 


The 


carbon steel by 


Acid Corrosion. rates of 
dilute 
HCl solution are very severe indeed: 
for example, you may expect about 
| inch per year metal loss in the pres- 
ence of about 2 percent HC] at room 


temperature. HCl acid concentrations 


Editor’s Note: For a dese ription of 
Isomerization processes, see PETRO- 
LEUM REFINER’S Process Hand- 
book in the September, 1956, issue. 
REFINER 
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Nickel Company 


employed in isomerization 


processes 
are about 5 to 10 percent. The nickel 
and high nickel alloys are among the 
few metallic materials having useful 
resistance to HC] acid solutions. Selec- 
tion of the most useful and economical 
of these materials chiefly depends upon 
the concentration. aeration and tem- 
perature of the acid 

The periormance ol all of the high- 
nickel materials in HC! acid solutions 
has been determi 1ed by service ex- 
perience and by numerous laboratory 
and plant corrosion tests which are 
summarized in the following 


notes 


Acid Concentration. Fig 
the effect of 
upon the corrosion rates of M 
See Table 1 and 
and air-saturated 
86 F 

It will be 
rates of M 


temperature are approximately the 


ure | shows 
HCl acid concentration 
alloy 
nickel in aur-free 
solutions at 30 (¢ 
} 


noted that the corrosion 


alloy and nickel at room 





Day (Mdd 


Yeor 


nch Per 


b 


Corrosion Rate, Mg Per Sq Dm Per 
Corrosion Rote 





; : a ee 
er 
s 
. 
- . 


Concentrotion Of HCl, Per Cent By Weight 


2 


FIGURE 1—Corrosion of nickel and ni.- 
cu. alloy at room temperatures is the same 
in 10 percent HCl. 


same up to 10 percent acid concentra- 


tion. In this concentration range, the 
both 
air-free solutions are normally under 


0.01 ipy. The rates for both materials 


corrosion rates of materials in 


are considerably increased by saturat- 
ing the solutions with aiz 

About 15 percent acid concentra- 
tion, the M. alloy 


rather sharply. In 


corrosion rates ol 


begin to increase 
practice, applications of M allov at 


+ stl 
room temperature will be. in general. 
limited to concentrations under about 


10 percent in aerated 


solutions and 


inder about 20 percent in air-free 


solutions 
For handling HCl acid in 


trations and temperatures above those 


concen- 


indicated for the suitable performance 


MOSt resist- 


of nickel and M alloy, the 
of the high nickel alloys are the 
Labo- 
both of 


( omplete 


See T able l 


; 


orl test data foz 
t¢ over the 
HCl acid 


iperatureé are 


na rials 
concentrations at 


prese nted in 


Temperature of Solution. An 
crease in increases 


both M 


temperature 


corrosion rates of alloy 





inch Per Yeor (lp 





Corrosion Rate 


Cl, Per Cent By Weight 


FIGURE 2—Nickel-moly. alloys are more 
suitable for high HCl concentrations at 
room temperatures than nickel or ni.-cu. 
alloy. 
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nickel in HCI acid solutions, although 
nickel is affected more in this respect 
than M alloy. Corrosion rates in M 
alloy and nickel in 5 percent HC] acid, 
both aur-free and air-saturated, at 
temperatures up to 90C (194F) are 
shown :.. Figure 3. In unaerated 5 per- 
cent acid, M alloy is usefully resistant 
up to about 75 C (167 F) and nickel 
up to 5 C (130 F). Applications of 
both raaterials, but particularly oi 
M alloy, ir lower concentrations at 
higher temperatures are common. In 
most of the processes in which HCl 
acid is formed (downstream) as a 
result of hydrolysis of chlorides or 
chlorinated solvents, acid concentra- 
tions are less than 0.5 percent; these 
are being withstood satisfactorily at 
temperatures up to 300 to 400 F. 

Alloy B (Table 1) is notable for 
its unusually high resistance to HCl 
acid solutions of all concentrations 
and at all temperatures even at the 
boiling point as shown by the data 
plotted in Figure 4. It is recommended 
particularly for service in HCl acid 
solutions in the temperature range 
from (158 to 230 F) and for handling 
wet hydrogen chloride gas. The pene- 
tration rate is only 148 mdd. (0.023 
ipy.) in a 20 percent boiling solution, 
generally considered to be one of the 
most corrosive conditions. 

In Figures 2 and 3, corrosion rates 
have been shown in air-saturated and 
air-free solutions in order to provide 
information as to upper 
limits of corrosion which conceivably 
might be encountered in practice. In 
petroleum applications the system is 


and lower 


not aerated and is usually free from 
oxidizing salts. 

Experience with nickel and M alloy 
equipment under various conditions of 
stress has demonstrated that these ma- 
terials are not subjected to stress- 
corrosion cracking in HCl acid solu- 
tions. 

The addition of nickel to iron in- 
creases its resistance to HC] acid solu- 
tions at atmospheric temperature. The 
improvement is roughly in proportion 


Alloy A (Wrought and Cast 
Alloy B (Wrought 61 Ni, 2.5* Co, 1.00* Ch 

0.20-0.60 V, 0.04* P, 0.03 S 
Alloy B (Cast)—Same as wrought except C is 0 
Alloy D (Regular)—82 Ni, 8.50-10.00 Si, 1.50* Co 
\lloy D (Tough)—83, Ni, 7.50-8.50 Si, 1.50* Co 


TABLE 1—Chemical Composition of Alloys in Percent 





Corrosion Rote, Mg Per Sq Dm Per Day(Mdd) 
nch Par Yeor (Ipy) 


Corrosion Rate 








. | ..<4----F- 


6 04 i22 140 158 176 
Temperature in Degrees Fahrenheit 


FIGURE 3—tThe corrosion rate of nickel 
and ni.-cu. alloy increases rapidly above 
150 F. 








inch Per Year (ipy) 


Corrosion Rate ,Mg. Per Sq Dm Per Doy(Mdd) 
Corrosion Rate, 











Concentration Of HC! , Per Cent By Weight 


FIGURE 4—Nickel-moly. alioys have very 
low corrosion rates even in unaerated, 
boiling HCl at high concentrations. 


to the nickel content where the nickel 
addition is above about 12 percent. 


Vapor Phase Butane Process. The 
conditions in this process 
result from formation of dilute HC] 
and sludge. The importance of keep- 


corrosive 


ing the system dry and free from sul- 
fur, olefins and pentanes, cannot be 
over-emphasized. A number of case 
histories showing specifically the points 
where corrosion may be expected will 
be discussed. 


57 Ni, 20 Mo, 20 Fe, 2.0 Mn, 1.0 Si, 0.1 ¢ 
26.00-30.00* Mo 


4.00-7.00 Fe, 1.00 Si, 1.00* Mn, 0.05* (¢ 


12* instead of 0.05* 
1.00* Ch, 2.00* Fe, 0.50-1.25 Mn, 0.12* ( 
1.00* Ch, 2.00* Fe 


2.00-4.00 Cu 
2.00-4.00 Cu 


0.50-1.25 Mn, 0.12* ¢ 


\lloy W-—Essentially the same composition as Alloy B with 5 percent additional Chromium content 


M Alloy (Wrought 
M Alloy (Cast 
* Maximum, 


67 Ni, 30 Cu, 1.4 Fe 
67 Ni, 29 Cu 
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1.0 Fe, 1.0 Mn, 0.1 Si, 0.15 ¢ 
1.5 Fe, 0.9 Mn, 1.25 Si, 0.3 ¢ 


PETROLEUM 


The Bartlesville Unit of Phillips 
Petroleum Company was discussed re- 
cently in a paper presented by J. S 
and (©. L, Seyer 
“Solutions to Corrosion 


Connors entitled, 
Problems in 
Light-Hydrocarbon Liquids Plants” 
and presented before the API Division 
of Refining in Los Angeles, May 12, 
1958. The 


carbon steel 


unit was constructed of 


with '%-inch corrosion 
allowance in the HCI stripper, stripper 
tank. A 


the 


feed tank and caustic wash 
lining was used in 


Alloy B (Table 1 


ployed for lining of the reactor and for 


gunite pre- 


treater! was em- 


the piping from the pretreater to the 
reactors and from the reactors to the 
The 


the piping is steel and has a 3/16-inch 


guard ‘chambers remainder of 
up to ¥-inch corrosion allowance. 
The most severe corrosion occurred 
in the carbon steel piping between the 
guard chamber and the effluent con- 
denser, resulting in a fire. The average 
life of these steel pipes was found to 
be three years. At one time, alloy B 
welded pipe was employed, but serious 
weld cracking and poor fusion in the 


Phe 


concrete linings in the pretreaters hav« 


longitudinal seams showed up 


required replacement at 4-year inter- 


vals, but have satisfactorily protected 
the vessel. The alloy B lining in the 
reactors has required some mainte- 
nance, and has corroded at an average 


‘ 


rate of .002 ipy Glass-steel vessels are 


being considered for replacement of 
the reactors. The seamless-steel tubes 
the 


densers have been replaced with M 


originally used in effluent con- 
alloy tubes, and the design of the con- 
changed to utiliz 
M alloy-faced, double-tube sheets. The 
bottom portion of the stripper feed 


tank 


corrosion. 


densers has bee n 


been subjected to 


This 


controlled by providing a '/2-inch thick 


has severe 


corrosion has been 


bottom lining and by sloping the ves- 
sel for positive drainage to external 
drain pots. The alloy B lined valves 


have given satisfactory service, but 


have required repairs every 3 to 4 
Solid 


used for replacement, 


years. alloy B valves are now 
being 

This experience contrasts with three 
units on the West Coast where carbon 
steel equipment is used throughout. 
with only moderate corrosion. Plant | 
showed mild attack on the reactors, 
guard chamber and around the HC] 
stripper but its equipment is still in 
repairable condition after 15 years of 
operation. Plants 2 and 3 were also 


installed during the war and are even 
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FIGURE 5—Reactor strip lining of ni.-mo. alloy shows severe 
stress corrosion in stressed areas next to the welds. 


Plant 2 which 
has been in operation continuously, 


in better condition. 
reported that the guard chamber needs 
relining. Loss of the ¥g-inch corrosion 
allowance corresponds to an average 
metal loss of .0089 ipy and this is their 
most severe corrosion. The HC] strip- 
per is corroding at the rate of about 
.0016 ipy. Some replacements have 
been required of bubble caps in the 
bottom part of this tower. Caps made 
of pressed steel did not stand up well, 
and cast iron bubble caps are now 
being used. The vent gas scrubber sec- 
tion experiences a corrosion rate of 
.003 ipy. Rates in the balance of this 
unit are negligible. Oil is used as a 
heat medium in the reactors and the 
porocell, saturated with aluminum 
chloride catalyst, is contained inside 
the tubes. No appreciable thinning of 
the tube ends could be noted The 
only alloy material being used in this 
plant is alloy B for the piston of a 
guard chamber bottoms reciprocating 
pump which is alternately subjected 
to the HCl-containing system and to 
the atmosphere which contains some 
moisture. Plant 3 came on stream in 
1943 and was down from the period 
1945 to 1954. Corrosion in this plant 
has also been negligible. 

The lays in the 
careful control of feed stock quality. 
For example, total dissolved water in 
excess of 10 ppm is not tolerated. It 
usually runs in Plant 3 at one to three 
ppm and at no free water 
present. Plant 2 reports that thei 
feed stock is so dry that no drier is 
required. Also, keeping the pentane 
concentration below .01 percent and 
the olefin concentration below .005 
felt This is 
acomplished by acid treating of the 
feed which incidentally, also reduces 
the sulfur concentration to below 10 
ppm. The feed is then sent to a butane 
splitter to remove the isobutane and 
light fractions. The bottom is rerun 
to remove pentanes. This way, essen- 
tially a pure n-butane feed stock is 


secret of success 


time is 


percent was necessary. 
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Formation of corrosive 


sludges in the system are for all prac- 


obtained 


tical purposes eliminated. 

Plant 3 is very emphatic on control 
of water content and they have a 
installed on the 


feed stream. In addition, 18 analyses 


continuous recorder 
are carried out per day for water con- 
tent on samples drawn from different 
locations. 

Similar extreme precautions are 
taken when starting up the unit after 
shutdown to insure removal of all 
Plant 


tane through the system until the unit 


moisture. 2 circulates hot bu- 
is warm and dry, while Plant 3 passes 
hot fuel gases unti] no moisture 1s 
found in the exit gases. After a pro- 
longed shutdown, the steel is pickled 
to remove iron oxide scale before 
starting up 

It is felt by the operators that these 
precautions are a necessary part in the 
efficient operation of this type of unit. 
Keeping the system dry and keeping 
contamination out are the controlling 
factors in minimizing corrosion, rather 
than adjusting variables such as re- 
actor temperature, pressure, HC] re- 
cycles, catalyst consumption, space 
and conversion ratios. 


velocity 
Liquid Phase Butane Process. A 
liquid butane is passed to the reactor, 
where it is contacted with a liquid 
catalyst consisting of a solution of alu- 
minum chloride in antimony trichlo- 
ride. Anhydrous HC] is added to the 
mixture as a promotor. The reactor 
is a vertical autoclave equipped with 
a mixing device to provide intimate 
contacting of catalyst and hydrocar- 
bon. 

Because of the corrosive nature of 
the catalyst, the reactors, vessels, 
pumps and transfer lines in catalyst 
service are clad or lined with nickel 
or alloy B. The latter is preferred in 
piping, valves and pump construction. 
All other equipment is carbon steel. 

This process does not suffer deacti- 
vation of catalyst to the same degree 


FIGURE 6—Dye-checking of the strip lining reveals cracks 
that showed up after a year’s operation. 


as the vapor phase process when ole- 
fins, pentanes and sulfur compounds 
are present. Catalyst activity is main- 
tained constant through the continu- 
ous removal of degradation products 
resulting from reaction of impurities 
with the catalyst. This is achieved by 
means of The 
insoluble aluminum chloride-hydro- 


the catalyst scrubber. 
carbon complex sludge is rejected 
periodically from the bottom of the 
scrubber column. Shell Development 
representatives recommend the follow- 
ing maximum impurity concentrations 
for their process: olefins .05 percent, 
pentanes 1.0 percent, sulfur .005 per- 
cent and water 10 ppm. Even though 
it is possible to operate plants with 
an even higher level of impurity with- 
out interference with the effectiveness 
of the process, catalyst consumption 
and sludge formation will 
The latter certainly plays a role in 


increase. 


the extent of corrosion being experi- 
units. Here 
feedstock quality is a very important 
factor. 


enced with these also, 


Several plants who have been op- 
erating this type of unit since 1943 
have reported that in their twice- 
yearly shutdowns almost always ex- 
tensive repairs have to be made. The 
reactor and catalyst removal column 
or guard chamber are the chief trouble 
spots 


Plant 1 


years life when using '-inch nickel- 


reported about 242 to 3 


lining in their reactor. They recently 
replaced this with 44-inch nickel-clad 
on steel. Besides a thinning of the 
nickel lining, troubles have been ex- 
perienced in the weld zones because 
of porosity and iron-dilution of the 
nickel welds. Plant 4 which had simi- 
lar problems solved this by applying 
2-inch-wide strips of nickel over the 
weld zones; another solution was the 
alloy W rods. The 
present practice of inert gas welding 
reduces iron dilution substantially and 


use of welding 


has largely overcome this problem. 


Lining of the reactor with alloy B 
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strips has been an alternate. This alloy, 
as has been pointed out before, has 
almost corrosion rates in 
this system. Plant 1 which used alloy 


B strip lining in one reactor, experi- 


negligible 


enced severe stress corrosion in the 
stressed areas adjacent to the welds. 
Figure 5 is a photograph of a section 
of the failed strip lining showing the 
transverse cracking at the points where 
the alloy B was preformed for making 
the overlap joint. Figure 6 shows the 
same section which was dye-checked 
from the back side. The cracks showed 
up after one year of operation, and 
became progressively worse with tune. 
When overlaying these areas in repair, 
Alloy B_ work 


hardens very easily and is evidently 


new cracks formed. 


sensitive to stress cracking in this serv- 
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ice. The cracks occur first in the bot- 
tom shell in the hotter part of the 
vessel. In one instance the impression 
of a hammer blow on a plate could 
be clearly distinguished during the 
first shutdown, and fine stress cracks 
noted at the periphery of the indenta- 
tion. Iron dilution in the weld zones 
is also a problem here, Plant 1, to 
overcome this problem, used a lapjoint 
when their previously alloy B lined 
vessel needed relining after three years 
of operation. The strips were pre- 
with a “break”. This 
practice eliminated corrosion in the 


formed small 
weld zone, but stress cracking occurred 
in the forming zones. Bad undercut- 
ting at the often the 
result. Several companies feel that the 


weld zones is 


economical solution lies in the use of 
an integral-clad alloy B vessel. For the 
nozzles solid alloy B is suggested 
Severe attack has also been experi- 
enced on alloy B agitators in cases 
where a lined agitator or cast vanes 
welded to a shaft were employed. Cast 


alloy B 


porosity and bad undercutting occur- 


seemed to have undesirable 
red where the vanes were welded to 
the stem. It has been suggested to use 
solid alloy B agitators fabricated from 
wrought material. Some stress corro- 
sion has also been noted on the shaft. 
A cobalt-chrome-tungsten hard-faced 
agitator shaft sleeve needed replacing 
every two years. It is hoped by this 
company that ailoy D will perform 
better than alioy B because of higher 
hardness and wearability. No corro- 
sion has been experienced in the 30- 
inch manhole through which the agi- 
tator enters the reactor. This is attrib- 
uted to the use of a flush 
system to continuously purge the pack- 
ing glands and keep the HCl away 


from this area. This same principle 


butane 


of butane flushing is being applied to 
purge the packing glands of pumps. 

The catalyst 
guard chamber also experienced cor- 


removal column or 
rosion. 5 percent nickel-clad steel was 
used in the lower half up to between 
trays 3 and 4; also solid nickel nozzles 
were employed. Alloy B tubes are 


used in the internal reboiler which 
200 F and 1) psi 
steam as heat medium. Porosity and 


iron dilution at the nickel welds were 


operates at uses 


the chief problems and relining after 
six years was necessary. The original 
alloy B reboiler tubes are still in use 
and in condition. The guard 
chamber uses carbon steel trays and 


good 
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iron bubble Their life is 
estimated at five years by Plant 1: 
they are replacing the steel trays with 
solid nickel trays. 


cast caps. 


The aluminum chloride saturators 
are made of carbon steel with M alloy 
screens. The screens last about three 
years. The original carbon steel cata- 
lyst storage vessel and antimony tri- 
chloride melter are still in service after 
15 years 

Plant | alloy B 


lines in catalyst service 


used cast transfe1 
Replacement 
was required after six years not be- 
wall but 


cause of thinning of the 


because of leaks through the casting 
Now, wrought alloy B piping is em- 
ployed which is felt to be much better, 
troubles in 
Solid alloy 


are used in the catalyst system, carbon 


but may be subject to 


the weld zones B valves 


else - 


where. ( arbon steel pipes can be used 


steel valves with alloy B trim 


in other parts of the unit and a cor- 
rosion allowance is being applied. Fo 


safety reasons a number of tell-tale 


holes can be drilled to a depth equal 


to the metal thickness required fo1 


strength, leaving the corrosion allow- 


ance undrilled 
Irrespec tive of what process 1S being 
seems extremely 


used, it desirable to 


the authors to take all possible pre- 


cautions to insure that the feed is dry 
and contains a minimum of impurities 
such as sulfur, pentanes and olefins 
Adequate guard chamber capacity ts 
a must. The vapor-phase process 


shows very well how. when insisting 
on feed quality, corrosion can be kept 
at a very low and tolerable level. This 
is the first step applied in preventing 
corrosion problems; alloy can be used 
in this process in the critical locations 
when experience indicates their neces- 
sity. In the liquid-phase butane iso- 
merization process, alloys, of cours¢ 
have to be employed in the catalyst 
handling section. Alloy B is outstand- 
ing and lasts indefinitely if parts are 
not stressed. Otherwise, nickel seems 
In the 


most severe application, that is, the 


the more economical selec tion 


reactors, 5 to 6 vears life can be ex- 
'4,-inch nickel clad 


steel or nickel-lining 


pected when using 


using the inert 


gas welding process to minimize iron 
dilution. 
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Electrical Probes 
Monitor Corrosion 


Corrosion probes—a new weapon in the 


war against metal loss provides a means to con- 


tinuously measure corrosion rates in process 


streams. 


Andrew Dravnieks and A. J. Freedman, 


Standard Oil Company, (Indiana 


UNTIL A YEAR or two ago, the 
petroleum industry measured corro- 
sion by weight loss determinations on 
test coupons OI by analyses of process 
metal content. By the 
1958, however, over 100 
new electrical resistance measuring 
were employed with their 
corrosion probes, monitoring and re- 


streams for 
spring of 


“boxes” 


porting corrosivities throughout the 
petroleum industry’s plants and labo- 
ratories 

This rapid rise in popularity has 
been spurred by the many advantages 
which the electrical resistance method 
of measuring corrosion offers. Corro- 
sion probes can follow the progress 
of corrosion on a specimen while the 
specimen is still in the corrosive 
stream. The specimen does not have 
to be taken out or upset in any way. 
except for the passage of a small elec- 
tric current at the time of measure- 
ment. Any number of measurements 
can be taken, as often as desired. The 
sensitivity of the measurement is high 
since the instrument can discern cor- 
rosion in terms of a fraction of a mi- 
croinch of penetration. 

What do advantages 
to corrosion engineers or researchers ? 


these mean 
With corrosion probes, it becomes pos- 
sible to: z 

@ Detect unexpected increases in 
corrosivity and to take immediate 
steps to protect equipment. 

@ Study the influence of changes 
in process variables and in stream 
compositions on the corrosivity of 
streams in actual units. 

@ Estimate the order of magnitude 
of long term corrosion rates within a 
few days, or even hours. 
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@ Adjust 
measures, such as inhibitor 


corrosion mitigation 
injection 
or neutralization, to obtain adequate 
protection at a minimum cost 

The electrical resistance method 
really does not entirely replace the 
traditional weight loss techniques. The 
weight loss method is reliable for de- 
termining average corrosion rates over 
long periods of time. If supplemented 
by metallographic and surface exam- 
inations, the weight loss method can 
give a complete picture of all possible 
surface 
Pitting and 
can be 


corrosive effects. both on the 
and inside the specimen 
intergranular corrosion esti- 
mated 

The new electrical resistance method 
supplements the traditional corrosion 
studies by making possible measure- 
“instantaneous” 


ments of so-called 


corrosivities 


Principle. In the electrical resistance 
technique the corroding specimen is 
a strip, a wire, or a tube of the test 
metal. The electrical resistance of the 
specimen is measured. When the spec- 
imen corrodes, it becomes thinner and 
its electrical resistance increases 
From this increase, it is possible to 
calculate the loss of metal from cor- 
rosion. 

Most of the normal corrosion prod- 
ucts are very poor electrical conduc- 
tors, compared with metals. Hence, 
their conductivity usually may be 
neglected. This eliminates any need 
for cleaning away the corrosion prod- 
ucts. 

Electrical resistances can be com- 
small 


conse- 


pared very accurately, so that 


changes in resistance, and 


FIGURE 1—This probe can be used in 
process streams up to 1,000 F and 1,000 
psi. Upper photo shows complete probe 
and lower photo shows the end of the cor- 
rosion specimen and protective shield. 


FIGURE 2—Use this probe for water or 
process streams at moderate pressures and 
temperatures. 


quently small amounts of corrosion, 
can be detected. Under well-controlled 
conditions, a resistance change of 
only 0.01 percent can be observed 
with the usual measuring devices, For 
a specimen 0.001 inches thick, as is 
used in many laboratories, this means 
that a decrease in thickness of 5 x 10°° 
inches can be detected. At this sensi- 
only 


observable. 


tivity, the loss of a metal laver 
thick is 


Under industrial] plant conditions, 


a tew atoms 


compromises to achieve sturdiness and 
longer specimen life become neces- 
sary, and temperature fluctuations 
impose additional complications 
However, a resolution of 0.2 micro- 
2 inches) still is not 


inches x 10°? 
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unusual even in plant tests, and 1-2 
microinches is commonplace. Assum- 
ing the later limit of sensivity, a cor- 
rosion rate of 0.005 IPY can be de- 
tected from measurements taken only 
a few hours apart. 


Corrosion Probe Design. A few typ- 
ical probes are shown in Figures 1, 2, 
and 3. 

In adapting the electrical resistance 
technique to industrial measurements, 


FIGURE 3—For laboratory work, speci- 
mens can be easily replaced in this holder. 


several imporiant aspects have to be 
considered. 

Firstly, since the temperatures of 
plant streams are not constant, and 
since the electrical resistances of met- 
als change with temperature, it is 
necessary to eliminate the effect of 
varying temperatures on the resist- 
ance measurements. Temperature 
compensation usually is achieved by 
placing another “reference” specimen, 
protected against corrosion, in the vi- 
cinity of the corroding specimen. The 
corrosion protection is achieved with 
coatings of plastics, lacquers, enamels, 
or ceramics. Both the corrosion and 
the reference specimens then undergo 
identical temperature changes, and 
the ratio of the two resistances de- 
pends only upon the amount of cor- 
rosion occurring on the exposed spec- 
imen. Some systems use two protected 
reference specimens, so that a check 
on the efficiency of protection can 
be made. It is unlikely that a flaw in 
the protective coating would be ex- 
actly alike on both reference speci- 
mens. If the resistance ratio of both 
reference specimens is constant, one 
can safely assume that the reference 
specimens are satisfactorily protected. 

Secondly, it is necesary to compro- 
mise between the sensitivity and the 
life span of the corrosion specimen. 
To assure long life, thick specimens 
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are desirable. On the other hand thin 
specimens give the greatest sensitivity 
to small changes in cross-section. It 
has been found that pitting and non- 
uniform corrosion may distort the 
average corrosion reading if the gen- 
eral “weight loss corrosion” exceeds 
14 to 4 of the specimen thickness. At 
lesser amounts of corrosion, the elec- 
trical resistance and weight loss tech- 
niques give identical results for any 
practical purpose. Therefore, a tube- 
like specimen 40 mils (0.04 inches) 
thick, corroding from the outside, can 
be used reliably only until about 8 
mils of wall thickness have corroded 
away. Specimens of this size are used 
frequently, since they are sturdy and 
possess sufficient life span. For exam- 
ple, at an average corrosion rate of 
0.01 inches per year, a specimen of 
this size would last about 10 months. 
With such a specimen and with the 
usual control box, the 8 mil “corro- 
sion allowance” may be subdivided 
into one thousand readable divisions 
on the corrosion reading dials. 

To circumvent the sensitivity—life 
span difficulty, retractable probes are 
coming into use. Figure 4 illustrates 
schematically the mode of operation 
of one such device. The probe is with- 
drawn so that the specimen is inside 
the packing gland A, the gland is 
screwed on to valve B, the valve is 
opened, and the probe is pushed into 
the plant stream. After the probe has 
served its purpose, it is retracted 
through the valve B without pulling 
the probe out of the packing gland, 
the valve B is closed, and the probe 
and packing gland then are removed 
completely. This arrangement per- 
mits use of high-sensitivity, short-life 
probes in equipment which is meant 
to operate without shutdowns for 
months, or even years. Thus far, re- 
tractable probes of the type shown in 
Figure 4 have been used at pressures 
up to about 150 psig. Figure 5 is a 
photograph of a typical retractable 
corrosion probe and packing gland. 

Since retractable probes have to be 
inserted against the stream pressure, 
special equipment is necessary for in- 
sertion into high pressure lines. Figure 
6 shows a device which can be used 
for inserting and removing probes 
from very high pressure systems. 
Pressure-sealing is accomplished inside 
the nozzle, so that the valve used 
during the insertion process can be 
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removed. A specially-designed re- 
triever, which equalizes pressure on 
both sides of the probe without allow- 
ing leaks, must be used to insert 


equipment into this nozzle. 


Measuring Instrument. The best 
points for installing corrosion probes 
are determined by process considera- 
tions. Frequently, probes may have to 
be high in tower overhead lines, or in 
other spots of poor accessibility. 

To connect the probe to a con- 
veniently located measuring instru- 
ment, cables are used. These cables 
are specially wired to prevent pickup 
of stray AC fields from nearby elec- 
trical equipment. In placing the 
cables, precautions must be taken to 
protect the cable from contact with 
hot lines as well as from dangling 
freely in high winds. 

The measuring circuit in most 
modern instruments utilizes low am- 
perage alternating current, although, 
previously, D.C. systems also were 
employed. The potential supplied to 
an open circuit, if the current leads 
break, is of the order of millivolts. 

The measuring instrument is usually 
a portable box, operated from self- 
contained batteries. Line-operated, o1 
combined line-battery operated instru- 
ments also are available. 

The measuring instrument is essen- 
tially an assembly of a power supply, 
a Kelvin or Wheatstone resistance 
bridge, switches, a potentiometer, and 
a null-balance meter. The function of 
the instrument is to compare the elec- 
trical resistances of the corroding and 
of the protected specimens. In their 
normal operation, the instruments do 
not produce an igniting spark, and 
can be considered as comparable to 
recorders and thermocouple poten- 
tiometers for refinery use. Neverthe- 
less, possibilities of malfunctioning 
exist in any electrical instrument, and 
customary precautions should be 
taken when using any corrosion meas- 
uring instrument in hazardous loca- 
tions. 


MAIN TYPES OF APPLICATION 

For Laboratory Sensitivity. In 
laboratory corrosion testing, the elec- 
trical probe method offers high sensi- 
tivity. This advantage comes basic- 
ally from the fact that the specimen 
does not have to be cleaned to deter- 
mine the amount of corrosion. Here- 
tofore, any cleaning procedures 
applied to coupons which had cor- 
roded only slightly, involved uncer- 
tainty, since it was very easy either 
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valve. 


to fail to remove the corrosion prod- 
uct completely, or to remove some 
sound metal along with the products. 
Furthermore, with the electrical 
probe method, continuous measure- 
ments on one probe in the labora- 
tory make it possible to establish 
whether or not protective scales or 
films build up on the specimen and 
decrease the corrosion rates. It is pos- 
sible to change the conditions of the 
exposure and to see how this change 
influences the corrosion rate. 
Monitoring Existing Plant. One of 
the most important uses of corrosion 
probes in refineries is for routine 
locations in 
Probes 


customarily installed at points where 


monitoring of sensitive 


various process streams. are 
corrosion, if it occurred, would creat 
serious process or product quality dif- 
ficulties. These probes usually cor- 
rode slowly, or not at all, so long as 
the particular process unit operates 
normally. If one or more probes 
should show a sudden increase in cor- 


rosion rate, examination of opera- 


will indic ate 
the source of the abnormal corrosiv- 


tional variables usually 
ity, for example, abnormally high 
temperatures or a contaminated 
process stream. Probe data also will 
indicate the unit has 


brought back to normmal conditions. 


when been 

Exploring a New Process. When a 
new refining or petrochemical proc- 
ess is developed, careful laboratory 
and pilot plant corrosion tests usually 
are planned to determine the best 
material to use for construction of the 
commercial unit. However, since con- 
ditions in the process equipment al- 
most certainly will differ from those 
in the pilot plant, the actual corro- 
sion rates may be quite different from 
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Packing Gland 
A 


FIGURE 4—A retractable probe can easily be installed through a gate 


those determined in the experimental 
stages. Therefore it is very important 
to install corrosion probes at sensi- 
tive locations in any new plant 
These probes will indicate corrosion 
in determining whether 


rates: aid 


any excessive corrosion is related to 
normal operations, shutdowns, or up- 
sets; and provide warning long be- 


fore the first shutdown if more 


corrosion resistant materials are 


needed 

Solving Corrosion Problems. In 
many refinery processes, certain loca- 
be attacked more severely 
the unit. 
For example, overhead condensers 


tions may 


than other parts of same 


and reboilers are two such “trouble 
that often are subject to se- 
Possible 


corrosion difficulties of this type are 


spots” 


vere corrosion. solutions to 


numerous. The use of inhibitors and 
neutralizers, water washing, elimina- 
the 
substitution of different 
materials are all practical techniques 
this sort of 
sion. In all of these techniques, cor- 


tion of obnoxious stream, and 


construction 
used to alleviate corro- 
rosion probes are very helpful. In the 
case of materials selection, probes 
can be used both for mass testing on 
a laboratory basis and for in-service 
evaluation of alloys selected usually 
from preliminary testing with coupon 
spools. 

An example of corrosion probe 
data obtained to evaluate inhibitors 
and pH control in the light naphtha 
condenser of a crude distillation unit 
is illustrated in Figure 7. In this 
graph, total corrosion is shown on the 
vertical and time on the hori- 
zontal axis. Thus the slopes of the 
curves represent corrosion rates. The 
that inhibitor A at 40 


axis 


curves show 


FIGURE 5—A typical retractable corro- 
sion probe and gland is about two feet 
long. 





FIGURE 6—For very high pressure sys- 
tems, this retractable corrosion probe and 
nozzle can be used. 


effective 
at a pH of 7 but that it could not 
maintain protection at a pH of 9. In- 
hibitor B was not good at 40 ppm 
at a pH of 3, but did show excellent 


parts per million was fairly 


results at 20 ppm and a pH of 8.5. 
These data were obtained during 
three months of continuous unit oper- 
ation. Analyses of tail water samples 
for the total iron content during this 
test period showed only a general up- 
ward trend, with no hope of separat- 
ing the effects of pH and concentra- 
tion changes. Coupons placed in this 


condenser could have provided only 
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average corrosion rates over the en- 
tire on-stream period. 

Figure 8 illustrates the use of a 
probe to study the effects of chang- 
ing stream composition upon corro- 
sion rates. These data were obtained 
in a pressure still, in which consider- 
able difficulty was experienced with 
both corrosion and coking. Progres- 
sive changes in unit operation were 


Tote! Corrosion, mils *( OO! in) 
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FIGURE 7—Corrosion probe data were 
used to evaluate inhibitors and pH con- 
trol in the light naphtha condenser of a 


crude distillation unit. 
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FIGURE 8—Probes can be used to study 
the effects of changing stream composi- 
tion upon corrosion rates, 


indicated by the arrows. 
Clearly, the last change resulted in a 
rapid increase in corrosion rate. The 
probe is the only available too] which 
can provide this type of 
process data. 


made as 


valuable 


In any corrosion testing program, 
it is important to realize the effects 
that the location chosen for installa- 
tion of the corrosion probe (or cou- 
pon holder) may have on the meas- 
ured corrosion rates. It usually is dif- 
ficult to reproduce on the test speci- 
men the that 
exist on the walls and internal parts 
of the equipment. Walls of heat ex- 


changer tubes may be either hotter 


corrosive conditions 
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or cooler than the stream itself. Tur- 
bulence on the specimen may be 
more than in straight pipe runs, o1 
less than in elbows and nozzles. Sedi- 
mentation may occur on the bottoms 
of drums tanks, but not on a 
specimen placed a few inches above 
the bottom. In all of these cases, both 
the weight loss and electrical resist- 
ance methods may measure corrosion 


and 


rates which are only remotely related 
to the actual corrosion rates of the 
equipment. Also, if one part of the 
equipment (such as steel tube sheets 
provides cathodic protection to an- 
other part 
tubes 


trical probes might give erroneous 


such as Admiralty metal 
, conventional coupons or elec- 


results. However, with careful evalua- 
tion of the data and use of these test 
methods to obtain relative or com- 
parative results, rather than absolute 
corrosion rates, none of these factors 
need be considered an obstacle to 
effective application of either probes 
or coupons. 

One should also keep in mind that 
aside from general corrosion, many 
other types of attack are possible, 
such as stress corrosion cracking, pit- 
ting, intergranular corrosion, dezinci- 
These can be revealed 
only by inspection and metallo- 


graphic examination. For these rea- 


fication, etc. 


metallo- 
the probe 
specimen after each corrosion test is 


visual and 
examination of 


sons, a careful 


graphic 


advisable, since indications of insidi- 
ous damage frequently can be ob- 
served in this way. 

In general, electrical resistance 
probes are capable of about the same 
fundamental accuracy as weight loss 
coupon 


with much 


greater sensitivity and flexibility than 


measurements, 
coupons. Because of the usual small 
size of the probe specimen, however, 
pitting might not be observed on the 
specimen, although it might be ob- 
served in isolated spots on a large 
probe specimen or larger weight loss 
Also, 
terials are not 


welded and cast 


coupon. ma- 


well suited for cor- 
rosion probes in the present stage of 
technological development. This limi- 
tation results from the difficulty in 
preparing thin strips of cast metals 
and also because small specimens of 
cast metals often show behavior 
which is not characteristic of the bulk 
metal. 


In streams with rapidly fluctuating 


temperatures, the temperature of the 
coated or protected reference speci- 
men may not follow that of the cor- 
roding specimen exactly. In such 
cases, the precision of individual 
measurements may be reduced. How- 
ever, the accuracy of average cor- 
rosion rates calculated from a series 
of measurements usually is not af- 
fected. 

Finally, the same precautions must 
be taken with corrosion probes and 
measuring circuits as are required 
with any other electrical instruments 
used in or near process equipment 
The spark caused by breaking the 
test specimen is minute and does not 
ignite typical explosive mixtures in 

Nevertheless, 
exer¢ ised 
corrosion probes are used in process 


laboratory tests. due 


care should be wheneve! 


streams if the streams are potentially 


—_ — 


explosive 
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FIGURE 1—Cross-section of 34-inch plate shows results of hydrogen attack. 


With Shell's royalty-free process . . . 


You Can Stop Hydrogen Attack 


If your refinery gas stream has a high pH 


and contains cyanides, try 


air injection to control hydrogen attack. 


W. A. Bonner, 
Shell Oil Company, Wood River 


AIR INJECTION has reduced 
processing costs resulting from hydro- 
gen attack by $35 per million cubic 
feet of catalytically cracked gas pro- 
duced. 

Injection of air into gas streams 
with controlled pH has been used 
successfully to prevent hydrogen at- 
tack in locations where the cyanide 
concentration is relatively low. 

A preformed polysulfide solution 
may be required in conjunction with 
air injection when the cyanide con- 
centration is sufficient to prevent the 
desired protection from being ob- 
tained with air injection. 

The unit cost for protection will 
depend on the conditions which pro- 
mote hydrogen attack and the degree 
of protection desired. 


What H° Attack Looks Like. Hy- 
drogen attack of steel which results 
from a corrosion reaction of steel with 
hydrogen sulfide in an aqueous solu- 
tion has been known to the petroleum 
industry for about 15 years. Papers 
were published in 1946 and 1949 
alerting the oil industry to damage 
which had occurred in equipment of 
several oil companies. * Extensive and 
severe hydrogen attack in refinery ves- 
sels, condenser shells and piping was 
reported in 1951. 

Figure 1 is the cross-section of a 
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FIGURE 2—Surface view of the same absorber column plate shown in Figure 1 
cross-section. 
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blister in 34-inch thick plate from an 
absorber column which was disman- 
tled because of hydrogen attack. 
Figure 2 is a surface view of several 
blisters which occurred in the same 
column. These blisters are not the 
largest which have been found but 
they illustrate the severity of the prob- 
lem. Another form of attack usually 
found in the same general area where 
severe hydrogen blistering has oc- 


Ors : ¥ 


FIGURE 3—Another effect of hydrogen 
specimen. 


curred is called fissuring. A surface 
view of an etched specimen is in Fig- 
ure 3. Fissures penetrate into the plate 
and are particularly difficult to locate 


without visual aids. When hydrogen ° 


blistering or fissuring occurs, the prob- 
lem of preventing further attack is 
difficult unless the conditions causing 
the attack are known. 


Causes of Hydrogen Attack. Where 
hydrogen attack has been observed in 
refinery equipment, there has usually 
been six conditions which occurred 
simultaneously : 

e A steel surface subject to corro- 
sion. 

@ A source of reactive hydrogen. 

@ A liquid water phase. 
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® Sulfide ion or other steel surface 
poisoning agent to effectively stop 
atomic hydrogen combining to 
form molecular hydrogen. 

© Imperfections or slag inclusions 
in the steel. 

© A promoter to maintain an active 
steel surface. 

Atomic hydrogen is a product of 

the corrosion reaction : 


Fe + H:S — FeS + 2H 


attack is fissuring as seen on this etched 


If atomic hydrogen is formed on a 
clean iron surface, free of sulfides, the 
atomic hydrogen combines and the 
molecular hydrogen escapes from the 
surface. However, in the presence of 
sulfides, atomic hydrogen collects on 
the surface and penetrates into the 
lattice of the steel, and the molecular 
hydrogen resulting from the combi- 
nation of hydrogen atoms at the 
surface of inclusions in the steel is 
trapped since it cannot pass through 
the steel lattice. 

If the reaction of iron and hydro- 
gen sulfide continues without a pro- 
moter, sufficient iron sulfide usually 
forms on the surface in a few days 
to slow the reaction rate appreciably. 
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However, there are several conditions 
which prevent iron sulfide from ac- 
cumulating on the reacting surface 
and slowing the reaction. These con- 
ditions are called promoters. 


Conditions Promoting Attack. 
Three conditions have been found in 
refinery equipment which promote 
hydrogen penetration in the presence 
of hydrogen sulfide: 


1. Low pH. 


2. High pH under oxygen-free con- 
ditions. 


3. High pH in a system which con- 

tains cyanide. 

Conditions 1 and 2 can usually be 
altered by ammonia injection to in- 
crease the pH or by water injection 
to reduce high pH. A minimum hy- 
drogen penetration rate occurs at a 
pH of approximately 7.5.°*° 

In alkaline solutions which contain 
low concentrations of hydrogen cya- 
nide, the sulfide corrosion 
product does not slow the corrosion 
reaction—Equation (1). As the cya- 
nide concentration and/or pH in- 
creases, the corrosion reaction is in- 
creased and the hydrogen penetration 
rate is also increased. 


ferrous 


The high hydrogen penetration rate 
(condition 3) has extensively dam- 
aged new equipment in less than three 
months, This corrosion reaction is 
probably best represented by Equa- 


tion (2 


presence ot S 
) 


Fe + 2H* + 6 CN” 
Fe (CN). 
Equipment failures have occurred 
when the promoting reaction is either 
condition 1 or 2. However, the more 
spectacular and severe economic losses 
to refiners have been the result of con- 
dition No. 3. 

United States Patents 2,780,583 
assigned to Shell Development Com- 
pany and offered to industry through 
a royalty-free license is concerned pri- 
marily with prevention of hydrogen 
blistering and fissuring of steel which 
occurs as a result of condition No. 3. 
How the Process Stops Attack. 
When hydrogen sulfide reacts with 
steel in alkaline solutions in the pH 
range of 7.8 to 9.0 and in the pres- 
ence of traces of oxygen, the iron sul- 
fide corrosion product is thin, hard 
and impervious. The probable reac- 
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tions leading to the formation of this 
protective film are equations 3, 4 
and 5. 
O. + 2H:S — 2H:O + 2S (3 
S° + (NH,).S — (NH): S: (4) 


NH, 2 S. T 


Fe S — (NH,): S + Fe S: 
5 


This film, which is probably iron 
sulfide-iron polysulfide (Fe S), 
Fe S.) y stops the corrosion reaction 
and no hydrogen penetration is ob- 
served. However, when air and poly- 
sulfides are excluded, hydrogen pene- 
tration is observed and the rate of 
hydrogen accumulation depends on the 
pH and cyanide ion concentration of 
the solution or water accumulation in 
contact with the steel. If the cyanide 
ion concentration is low, it will pref- 
erentially react with any polysulfide 
ions in solution. When these soluble 
polysulfide ions are depleted, the iron 
sulfide-iron polysulfide film is attacked 
by the cyanide, looses its sulfur atoms 
and becomes a porous iron sulfide 
layer which offers no protection 
against the corrosion reaction and hy- 
drogen penetration. When higher cya- 
ion concentrations are 


nide present, 


the rate of the corrosion reaction, 


equation (2), can increase as indi- 
cated by curves II and III in Figure 4. 

Air and/or polysulfide injection 
prevent hydrogen penetration when 
sufficient polysulfide is present to 
equal or exceed the amount required 
to react with the cyanide which comes 
in contact with the walls of process- 


ing equipment. 


How the Process Works. Basically 
the process works by controlling and 
maintaining conditions conductive to 
the formation of ammonium polysul- 
fide. Plant experience has indicated 
that when ammonium polysulfide is 
present on the metal surfaces, cyanide 
ions which contact these surfaces will 
preferentially react with the polysul- 
fide ion according to equation 6: 


CN* + S.7 — CNS" + S? 6) 


Polysulfide may be formed directly 
in the processing equipment by con- 
trolling pH in the desired range of 
7.8 to 8.3 as measured at points of 
water accumulations and adding a 
small amount of air to the gaseous 
stream (equations 3 and 4). If water 
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pH OF SOLUTION 


FIGURE 4—When high cyanide ion concentrations are present, the rate of the cor- 
rosion reaction can increase. Curve 1 shows no cyanide present. Curve 2—0.03 percent 
weight cyanide. Curve 3—0.10 percent weight cyanide. 


does not accumulate in quantities sut- 
ficient to be removed from the system, 
wash water should either be added or 
air injection should not be considered. 
Preformed ammonium polysulfide 
or other polysulfide solutions may be 
injected directly into streams for re- 
moval of considerable quantities of 
hydrogen cyanide. However, this pro- 
cedure protects only the equipment 
which comes in contact with the poly- 
sulfide solution. Air injection can pro- 
tect all the equipment through which 
the gas stream passes if the reaction 
rate of cyanide ions with polysulfide 
ions does not exceed the rate at which 
polysulfide ions are formed on the 
surface of the equipment. When ex- 
cess cyanide ions are on the surface 
of the equipment, the polysulfide pres- 
ent reacts with part of the cyanide 
according to Equation 6, and the ex- 
cess cyanide can react to form atomic 
hydrogen according to Equation 2. 
In cases where the cyanide concen- 
tration is very large in compariscn to 
the available polysulfide, a preformed 
polysulfide solution injection can be 
used to remove the bulk of the cya- 
nide and air injected to protect equip- 
ment which cannot be contacted with 
the preformed polysulfide solution. 
Hydrogen probes* have been used 
sucessfully to predict the need for 
changes or adjustments in the mitiga- 
tion technique employed for prevent- 
ing hydrogen attack. The “painted 


can test”* and the ferrocyanide spot 


test> have been used but with less 


success. 


Economics In Use of Process. Dur- 
ing 1951. the estimated cost of hydro- 
gen attack in the catalytically cracked 
gas system at one of Shell’s refineries 
was approximately $35 per million 
cubic feet of gas produced. This cost 
included loss of product value by 
alternate disposition when equipment 
was down for extra inspections, re- 
pairs because of hydrogen attack and 
additional maintenance labor and ma- 
terial costs. This cost estimate did not 
include any overhead, additional labo- 
ratory work or research. Air injection 
has been used since July 1953 for 
mitigation of hydrogen attack in cata- 
lytically cracked gas streams at an 
estimated cost of $2 per million cubic 
feet gas exclusive of the initial instal- 
lation costs. This $2 figure includes 
cost of ammonia for pH control which 
is approximately 75 percent of the 
total, value of steam condensate, oper- 
ation and maintenance of the equip- 
ment. 

Hydrogen blistering has occurred 
in equipment handling principally 
thermally cracked gas. However, the 
severity of attack has been consider- 
ably less than in equipment process- 
ing catalytically cracked gas. In 1951, 
the estimated additional plant main- 
tenance, labor, material costs and loss 
of product value amounted to ap- 
proximately $10 per million cubic feet 
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Hold water pH between 7.8 and 8.3. Air injection causes corrosion when 


PH is less than 7.8. Solids 


of thermally cracked gas processed. 
Che cost of preventing hydrogen at- 
tack in this equipment as long as the 
catalytically cracked gas is not in- 
cluded is approximately 25 cents per 
million cubic feet of gas processed. This 
cost includes oniy operating expense 
and maintenance of an air compres- 
sor. The inclusion of some catalyt- 
ically cracked gas containing hydro- 
gen cyanide in the thermally cracked 
gas processing equipment was prob- 
ably the cause of much of the early 
difficulty in this system. However, 
hydrogen penetration and _ blistering 
were observed in this equipment which 
was processing only thermally cracked 
gas for more than a year after the 
gas streams were separated and until 
air injection began. 


Effectiveness of Polysulfide. [nor- 
ganic polysulfide injected 
into equipment where hydrogen pene- 
tration is occurring stops hydrogen 
penetration in a few hours. However, 
when oxygen or other oxidizing agents 
are used, a delay in inhibition occurs 
which depends on the reaction rate 
of the oxidizing agent to form the 
polysulfide. Successful pilot plant tests 


solutions 
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may deposit in the system at pH above 8.5. 


on the effectiveness of buffered poly- 
sulfide and oxygen solutions as inhibi- 
tors for hydrogen attack have been 
published.* 

Since January 1954, detailed plant 
inspection of gas plant equipment 
handling thermally cracked gas has 
revealed only a few new small blisters 
in equipment which was previously 
blistered. The occurrence of these 
blisters has since 
the 
was trapped during the period of high 
1950 


1951. Hydrogen blistering in process- 
| 


not been alarming 


steel contained hydrogen which 


hydre en penetration in and 


ing equipment for catalytically 
ciacked gases has not progressed since 
air injection and pH control facilities 
have been in operation 

Since plant experience is the criter- 
ion by which a process is ultimately 
evaluated, it is evident from the good 
experience obtained by using the data 
revealed in United States Patent 
2,780,583 that the causes and meth- 
ods for preventing hydrogen attack 
are known. It should be realized that 
as processing procedures change and 
as they vary from refinery to refinery, 
methods and procedures for applying 
the basic principles for preventing hy- 
drogen attack will of necessity vary 
depending on economics and the de- 
sired degree of protection. 


Preventing Hydrogen Attack. 
When air or polysulfide injection is 


being considered for prevention of 
hydrogen attack in processing equip- 
ment, there are several known pre- 
cautions which should be exercised to 


prevent undersirable side reactions. 


® The pH of water accumulations 
should be maintained in the range of 
7.8 to 8.3. The lower pH limit is set 
at 7.8* to prevent polysulfide from 
decomposing into free sulfur and sul- 
The sulfur 


the hydrocarbon stream and create a 


fide ions will dissolve in 


contamination or corrosion problem.*‘ 
Air injection causes corrosion when 
the pH is less than 7.8. When the pH 
is above about 8.5 and appreciable 


carbon dioxide is present, solid am- 
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monium bicarbonate can deposit in 
the cooler parts of the processing SYS- 
tem. 

® Air 
liquid hydrocarbon streams becaus« 


should not be injected in 


corrosive concentrations of oxygen 


Chis 


does not apply to streams where suffi- 


may accumulate in vapor areas.’ 


cient gaseous materials are present to 
keep all vapor areas continuously 
flushed. If liquid hydrocarbon con- 
taining air or polysulfide is to be 
vaporized, severe corrosion tubular 
equipment Can occur! 


© Sufficient water should be added 


to the gas stream to kee p the ammon- 
thiocyanate reactior 


lum product, 


equation (6), washed from the equip- 
ment to prevent corrosive concentra- 
tions from accumulating Laboratory 


tests indicate and plant experience 


has corroborated that as 
pH is 


ium thiocyanate solution concentration 


long as the 


7.8 or above and the ammon- 


is below approximately 10 percent 
weight, the corrosion rate is negligi- 


ble. 


® Special care should be exercised 
when applying this process to equip- 
ment which contains Admiralty.’ Dif- 
ficulties have been encountered with 
severe corrosion of Admiralty in con- 
tact with steel because of a reversal in 
potential when the cyanide-thiocya- 
high 


nate concentration is relatively 


and the pH is above 7.8 
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Ultrasonic Inspection Used 
to Detect Hydrogen Attack 


Jay Bland 
Standard Oil Company 


Whiting, Ina. 

rHE USE of the ultrasonic method 
for petroleum refinery inspections 
offers many of the advantages which 
this inspection technique has enjoyed 
industries. The method is 
for thickness 


in other 
being used extensively 


measurements of refinery process 
equipment and lines, generally em- 
ploying a portable resonance type in- 


These 


vide the data required for evaluation 


strument. measurements pro- 
of the rates of corrosion of these items, 
both for control and for inspection 
scheduling purposes 

A number of refinery inspections 
require ultrasonic techniques which 
cannot effectively be conducted with 
the resonance-type testing instru- 
ments. For these inspections the use 
of the pulse-type ultrasonic testing 
unit has been found to be applicable 
Many of these inspections require the 
development of special procedure 
techniques, and possibly the prepara- 
tion of special calibration standards. 

The effective application of the ul- 
trasonic pulse method to inspection 
requires a careful evaluation of the 
material being examined, of the type 
and location of the discontinuity to be 
detected, and of the capacity of the 
instrument to provide the necessary 
signal strength and detection sensi- 
tivity. The selection of the best fre- 
quency for the particular type of 
search unit to be employed also re- 
quires some background experience in 
the use of the instrument. 


The Hydrogen Problem. Certain 
steels exposed to hydrogen at high 
pressures (total or partial) and high 
temperatures may fail by developing 
internal fissures or ruptures. This high 
temperature hydrogen -attack, as it is 
REFINER 
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A new inspection method developed from experience with 
“burned” aluminum plate reveals effect of high temper- 
ature hydrogen attack on steel. 


known, is considered to be the result 


of diffusion of atomic hydrogen into 


the steel and this hydro- 
The 
products, primarily methane, 


cannot diffuse 


reac tion ol 
gen with carbides and/or oxides 
reaction 
through the steel, so 


extremely high aerostatic 
sures are developed internally, result- 


that pres- 


ing in rupturing and the ftormati 
of fissures. In the initial phase of high 
attack the 


appears to 


temperature hydrogen 
structure of the steel 
ndergo decarburization, or loss of 
carbides, even before microscopicall) 
visible fissures are observed 
steel 


effect. 


Hydrogen absorbed in pro- 


duces an embrittling such as 


loss in ductility in 
Che 


properties can be 


bending at 


temperature original ductile 
however. 


150 F 


produced by 


restored. 
by heating the material above 


The 


. , : 
the nigh 


fissured structure 
temperature hydrogen at- 
hand. 


permanent damage to the steel. Mate- 


tack, on the other represents 


rial damaged by high temperature 


hydrogen attack must be scrapped 


The possibility of using the ultra- 
pulse 


method to detect 


sonic technique 


high 


inspection 
temperature 


hvdrogen at L devel ad fy : 
hydrogen attack developed from some 


previous experience with “burned” 


aluminum plate In this case. over- 


heating during a forming operation 


FIGURE 1—Reactor shell specimen is embrittled by hydrogen attack. Arrows indicate 
directions of sound waves (search unit locations) used to produce the patterns for 


Figures 5 through 10. 
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FIGURE 2—Photomicrograph shows structure of this plain carbon steel shell plate 
location A of Figure 1. Structure is normal and typical of this material in the hot-rolled 


condition. Nital Etch. Magn: X250. 


FIGURE 3—Shell plate structure at location B of Figure 1 shows a start of decarburiza- 
tion and few fissures in the ferrite (white) grain boundaries, Nital Etch. Magn: X250. 


FIGURE 4—Extensive decarburization and fissuring in the grain boundaries is shown 
in this photomicrograph at location C of Figure 1. Nital Etch. Magn: X250. 


resulted in grain-boundary melting. 
This damage to the soundness of the 
material was readily detected by the 
ultrasonic method. Normal multiple 
back reflections could be obtained on 
sound material; whereas the extensive 
grain boundary discontinuities so at- 
tenuated the signal that no back 
reflection signal could be received 
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through the damaged material. The 
continuously indicating aspect of the 
instrument used permitted scanning 
of the plate, so that the full area ex- 
tent of the damage could be outlined. 


Test Procedure and Results. The 
sample of steel plate available for test- 
ing was 14-inch thick, and came 
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from a reactor shell in reformer serv- 
ice. Side bend specimens cut from this 
plate were prepared and tested. Fig- 
ure 1 shows the results obtained on 
the full thickness specimen. A dupli- 
cate specimen was sectioned in three 
parts, representing the O.D., the mid- 
dle, and the I.D. portions of the shell 
thickness. It will be noted that the 
middle and O.D. portions of the shell 
plate exhibit good ductility (180- 
degree bends): whereas, the full sec- 
tion (at the I.D.) and the 
tion exhibit poor ductility 
degree bends 


por- 
about 30- 


The metallographic structures of 
the plate are shown in Figures 2 to 
4. Figure 2 is the structure 
of the shell; this is the 
normal ferrite-pearlite structure 
ical of hot rolled carbon steel plate. 
Figure 3 represents the structure near 
the middle of the plate thickness. A 
few fissures may be in the 
rite near the 


near the 
outer surface 


typ- 


noted fer- 


areas. The structure 
surface of the shell 


Figure 4. Here it 


considerable 


inne! plate is 


shown in will be 
that 


tion has occurred, 


noted decarburiza- 
as evidenced by the 
loss of carbide from the pearlite areas 
In addition, a number of fissures will 


be noted in the decarburized zone 


ultra- 
cry stal 


The search unit used in the 


sonic tests was a 34-inch 


diameter) straight beam unit, 


ing at 


operat- 
This unit pro- 
duces longitudinal sound waves in the 
steel during testing. SAE 30 oil 
used as the couplant. 

The 


were adjusted to provide a multiple 


5 megacycles. 
was 


various controls on the unit 
The unit was 
set to produce 12 back reflections to 
a line marked on the screen 


back reflection pattern. 


this line 
is the black mark across the zero trace 
The sensitivity (amplitude 
of the 12th back reflection was set at 
about 2 units on the amplitude scale. 
These conditions are arbitrary. The 
intent here is to produce a normal at- 
tenuation (decay of sound intensity 
of the signal as indicated on the 
screen, when used on sound material. 
A photograph of this pattern is shown 
in Figure 5. 


image 


Test patterns obtained on sections 
of the plate sample are shown in Fig- 
ure 5 to 10, inclusive. The direction 
of sound propagation, for each of 
these patterns, is described in the fig- 
ures and is shown on Figure 1. 

Figure 5 is the multiple back reflec- 
tion pattern obtained with the search 
unit near the O.D. of the thickness 
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FIGURE 5—Search unit near outer 
surface of shell plate; beam parallel to 
outer surface. Position A of Figure 1. 
About X'/2. 


FIGURES 5, 


and the beam parallel to the plate 
surface. This pattern is typical of that 
usually obtained on new, sound steel 
plate. 

the obtained 
middle the 
shell plate, with the beam parallel to 
the plate surface. This pattern indi- 
cates an attenuation of the signal, as 


Figure 6 is 
through 


pattern 


the section of 


shown by the decrease in the ampli- 
tude of higher orders of back reflec- 
tions and the loss of the highest orders 
of back reflections. It may be noted 
that a portion of this middle section 
exhibited some fissuring on the metal- 
lographic specimen, although the side 
bend specimen (Figure 1) exhibited 
satisfactory bending ductility. 

The pattern shown in Figure 7 rep- 
resents severely fissured material. The 
amplitude of the 3rd reflection is 
that of the 12th for 
metal. Also. orders of back reflections 
beyond the 6th are lost completely. 


about sound 


It is recognized that the search unit 
cannot usually be located so as to 
check the metal thickness with the 
beam parallel to the plate surfaces 


Figures 5 to 7, inclusive, are intended 


FIGURE 8—Search unit on outer sur- 
face of plate; beam normal to plate 
surface. This pattern represents the 
best areas in the test piece. (Moderate 
attenuation) Position D of Figure 1. 
About X2. 
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FIGURE 6—Search unit at center of 
shell plate thickness; beam parallel to 
plate surface. Note attenuation of sig- 
nal. Position B of Figure 1. About X'2. 


6, 7—Ultrasonic photographs show multiple bac 


only to demonstrate the basis for the 
application of the ultrasonic method 
to the detection of the damage caused 
by high temperature hydrogen attack 

Figures 8 to 10, inclusive, represent 
back 
mally 


reflection patterns which nor- 


would be obtained, that is. 
where the search unit is placed in con- 
tact with either inner 
surfaces. Figures 8 and 9 are the mul- 


tiple back reflection patterns observed 


the outer or 


with the search unit on the outer sur- 
face of the plate. Figure 8 represents 
the best areas , and 
Figure 9 represents the average pat- 
tern, for The 
of Figure 10 was obtained with 
search 


least attenuation 


this material. pattern 
the 
unit on the inner surface of 
the plate, and represents an average 


condition. 

Comparison of Figures 8 to 10 with 
Figure 5 will the 
the 


indicate effective- 


ness of ultrasonic 


technique to 
detect fissuring because of high tem- 


attack. Althougl 


the attenuation of the signal, as shown 


perature hydrogen 


in Figures 8 to 10, is not as great as 


that shown in Figure 7 for completely 


fissured material, it still is sufficient 


ee 


FIGURE 9—Duplicate of Figure 6 
arrangement; except, it represents an 
average pattern for the test plate 
(moderately severe attenuation) Posi- 
tion D of Figure 1. About X12. 


FIGURE 7—Search unit near inner 
surface of shell plate; beam parallel to 
plate surface. Note almost complete 
attenuation of signal. Position C of 
Figure 1, About X'/. 


k reflections. 


to indicate At the 


such a pattern would open to ques- 


damage very least, 
tion the soundness of the material 
being examined 

Discussion. The test results indicate 
that the ultrasonic method is capable 
of detecting damage produced in steel 
by high temperature hydrogen attack 
In the case of the sample tested, this 
damage had resulted in cracking of 
the vessel shell. and originally was dis- 
closed by continued cracking, in the 
base metal adjacent to the weld. dur- 
ing attempts to repair the crack by 
welding. The high 


presence ol tem- 


perature hydrogen attack was con- 


firmed by metallurgical examination 


of plugs removed from the shell 


The ultrasonic technique described 


herein merely provides a method of 
inspection which might be considered 
as a “go-no-go” gage. If the tests show 
then 
considered 


attenuation. 
be 


tests show 


no unusual signal 


the material could 


sound. If thy some signal 


attenuation, the soundness of the ma- 


terial would be questionable. Presum- 


ably. some further testing. as by tak- 


FIGURE 10—Search unit on inner 
surface of plate; beam normal to plate 
surface. Moderately severe attenuation 
of signal. Position E of Figure 1. 
About X! 2- 


10—Ultrasonic photographs show multiple back reflections. 
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MATERIAL Sample of shell plate ASTM-A20I, Grade B steel. 





DESCRIPTION 


-4/4i re 
OF ITEM Sample plate 6-1/4 in. square by |-1/2 in. thick. 





SE ARCH UNIT 


DESCRIPTION 3/4 in. diameter, 5 mo., straight beam 





COUPLANT SAE 30 weight oil 


ree | Toning | center (SENSITIVITY | REJECT | MARKER 


INSTRUMENT off 


= 3-2 | 4-2 | 5-12 4 oft | Weterence 
(Medium) mark on 
Scope Screen) 


























TYPICAL 
PATTERNS 











REMARKS 











}- Depth of 
fissured 
material 











Note (1) Set 12 back reflections to mark on Screen 
(2) Set sensitivity to show amplitude of 2 on I2th back reflection 


FIGURE 11—Technique chart allows you to keep records of materials by recording 
the back reflections without keeping photographs of the image. 





would 
then be indicated. The extent to 
which this method can be applied in 
the field will be determined by several 
factors. These are discussed below. 


ing plugs for examination, 


One of the basic requirements for 
ultrasonic inspection is the training of 
qualified operators. In some refineries, 
ultrasonic pulse units are being used 
primarily for thickness measurements. 
The technique, for this purpose, is 
relatively simple, and generally a short 
training period will suffice. However, 
the ultrasonic pulse unit has a much 
broader field of inspection application 
than for thickness measurements. It is 
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this broad field which requires not 
only the training but the experience 
in interpretation of the image on the 
unit’s screen, to provide the maximum 





joined Standard in 1951. 








utilization of this instrument. 


In connection with the present ap- 


PETROLEUM 


plication, one other factor should b« 
noted. For one specific frequency. 
such as the 5 mc used here, some 
steels which have coarse grains ma\ 
produce an attenuated signal even if 
the material is sound. For example, 
this may occur on heads which have 
been hot formed at too high a tem- 
perature with no subsequent treat- 
ment for grain refinement. In this 
case, some question may arise as to 
whether the signal attenuation is 
caused by fissuring or to coarse grains 
This may be resolved by using a lower 
frequency search unit (such as 2.25 
mc) which generally will produce a 
satisfactory pattern for most coarse 
grained steels, A comparison of this 
pattern with that produced by an 
equivalent thickness of a known, 
sound steel will resolve this question 
adequately. 

Another approach to the interpre- 
tation of the patterns is to obtain on 
on the actual material prior to service 
This pattern then represents the base 
and deviations from this pattern, par- 
ticularly if these involve unusual at- 
tenuation of the signal, immediately 
will make the soundness of the mate- 
rial suspicious. Thickness variations, 
caused by corrosion loss, will show up 


i 
as an increase in the number of back 


reflections for any arbitrary distance 
on the screen. Except under extraor- 
dinary circumstances, the condition of 
the corroded surface will not interfer 
seriously with the ability to produce 
multiple back reflections. Records 
should be kept of the initial and sub- 
sequent patterns, in order to use this 
procedure effectively. These records 
need not be actual photographs of the 
image, such as are shown in the vari- 
ous figures in this report. The image 
can be described in terms of the num- 
ber of back reflections and the ampli- 
tude of each order, assuming an 
initial sensitivity level has been estab- 
lished and reproduced for subsequent 
inspections. 

A typical technique chart is in- 
cluded as Figure 11. The patterns for 
the (assumed) initial, sound 
tion, and for the damaged conditions. 


condi- 


have been sketched on this chart 
These patterns are those shown in 
Figures 5 and 9, respectively. Such a 
technique chart, together with a 
standard calibration sample to estab- 
lish the sensitivity level, will provide 
the means for adequate reproducibil- 
ity of testing conditions for subsequent 


—_ 


inspections. 
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rom Natural to Super-Premium 


Gasoline 


Combining alkylation with isomerization and 
reforming makes it possible to produce a super-premium 
gasoline at the natural gasoline plant. 


R. E. Sutherland and D. H. Belden 


1 cyl 


Jniversal Oil D 


Products Company, Des 

A FINISHED **super-premium” 
motor fuel can be made from natural 
gas liquids having over-all quality 
characteristics which are out of reach 
of most refineries. The payout of the 
proposed processing procedure is 
nearly as attractive as making a pre- 
mium blending component, and the 
be- 


it establishes an independent 


profit potential may be greate 
caus 
marketing position due to making a 
finished motor fuel. 

Last vear UOP presented a case’ 
for processing natural gasoline com- 
ponents by isomerization and reform- 
It dealt with the 


“C,; plus” natural gasoline by isomeri- 


ing up-grading of 


and C, fractions and 
The in- 


zation of the C 
Platforming of the “C; plus.” 
vestment “payout” was excellent at 
1.25 years on a $2,490,000 plant cost, 
when calculated using the value of the 
differential octane rating between 
charge and product. 

The product so produced was con- 
sidered an ideal premium blending 
component. It was not, however, a 
readily saleable gasoline direct to the 
consumer since its vapor pressure was 
high and its “front end” 


distillation characteristics were too 


13 pounds 


light because of the high isopentane 
content (54 percent 

Before developing the new case, it’s 
important to estimate the production 
of C 
U. S. 


mine 


and C, olefins and paraffins at 
refineries in 1960 and to deter- 
the quantities needed from na- 
tural gas sources to satisfy alkylation 
and pool vapor pressure requirements. 
In many cases it would be considered 
uneconomical to convert natural gas 
fuels 
if there is a clearly established short- 


butanes and lighter into motor 
age of these components for use at 
U_ S. refineries. 

C. and C, Production at U. S. Re- 
fineries. Statistics relating to C, and 
1958 REFINI 
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Moines 


C, olefin and paraffin production at 
refineries are practically non-existent 
It was necessary to develop a rational 
basis for estimating 1960 production 
f these materials. This required mak- 
ing a number of assumptions regard- 
ing the “average” crude characteristics 
the 


: 
used, severity ol 


processed in the U. S., 


type ol 
processing operation 
and product yield structure 
Published 
ing oil fields and from extensive an- 
ULOP over 
he past the 
“weighted average” crude being proc- 


information on produc- 


alyses of crudes made by 
+0 years developed 
essed in the U. S. Proper account was 
taken of the characteristics of crude 
imports. This hypothetical crude is 
compared in Table 1 with a typical 
Mid-Continent crude on which con- 
siderable processing information 

both commercial and pilot plant—has 
been obtained, over the past few years 
Quite fortuitously, there is close agree- 
term “Mid 


Continent crude” carries greater sig- 


ment suggesting that the 


nificance than just a geographical con- 
notation 

From statistics available in a recent 
publication’, an estimate was made oi 
the 1960 installed capacity for the 
major refinery processes. Included in 
Table 2 is an estimate of the operat- 
ing throughputs and the average 
severity likely 


levels to prevail for 


catalytic reforming and catalyti: 
cracking operations. Sources available 
indicate that an appreciable percent- 
age (29 


percent) of thermal process 


capacity will be idle; most of the ca- 
pacity being operated is either vis- 
breaking or coking. 
Tabulated in Table 3 
graphically in Figure | 
production of C,, C, and C 
and the produc tion of ( 


and shown 


is the 1960 
olefins 
and C, 


affins available from the 


par- 
different 
Note the 


minor role that thermal processes play 


sources at U. § 


renineries 


in producing olefins. It is also interest- 


ing to observe the large contribution 


TABLE 1—Estimated Properties of Aver- 
age Crude Processed in U. S. 


Weighted 
Average 
Crude* 

Vol. Percent 


Typical 
Mid-Continent 
Vol. Percent 





' 7; i 
j 4 § 
! 2.0 ) 
} 26 > 
? ) 


average domesti 


S. calculated f 


TABLE 2—£Estimate of Quantities of Materials Processed in U. S. Refineries for 1960 


INSTALLED CAPACITY, BPSD 


PROCESS 1958 (Jan.)* 


1960 (Est. 


Quantities 
Processed 
BPCD 
1960 Est. 


ercent 


Change Remarks 





46 000 
Feed 00.000 


209. OOK 


2.500.000 +63 


2 380,000 
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SOURCE 
AM'T PROCESSED, BPCD 
y T. REFORM 
2380000 











0 9800000 





CAT. CRK 
3,140,000 





0 
8 THERMAL 


1,350,000 


8 
8 


TOTAL C4-“ 
274,000 BPCD 








BARRELS PER CALENDAR DAY 


PRODUCTION, BPCD 




















FIGURE 1—Estimate of C, and C, production at U. S. refiner- 
ies in 1960: Thermal processes play a minor role in producing 


olefins. natural gas liquids. 


of catalytic reforming to C; and C, for 
paraffin production, amounting to 109 
percent of the yields from catalytic 
cracking. 

Also indicated is the recovery of C 
and C, which might be expected if an 
intensive effort were made by refiners 
to collect them in useable concentra- 
tions. 

Carrying on with the study, Table 
4 summarizes the 1960 “over-all” re- 
finery butane and C; LPG balance at 
three different levels of alkylation 
throughput: 

1. An alkylation throughput of 

420,000 barrels per callendar day 


1960. estimated in Table 
which is equivalent to reacting 
all of the C, olefins and 14 per- 
cent of the C;, olefins. 

2. Alkylation of all C; and C, ole- 
fins requiring a through-put of 
691,000 bped. 

3. Alkylation of the total C,,C, and 

'5 Olefins requiring 957,000 
bped capacity. 

There is very little isobutane de- 
ficiency, 15,900 bped, indicated for 
the 1960 alkylation throughput and it 
can be met readily from natural gas 
sources. Butane available for making 
a 10 lb. RVP gasoline pool is far short 


TABLE 3—Estimate of C, and C, Olefin and Pereffin Production by U. S. Refineries for 1960 


QUAN’ TITIES, 1000" s BPCD 


__ ToT ALS 


Catalytic 
Reforming | 


Catalytic 
Cracking 


3,140 


Thermal 


Crude Prod uced ‘Recovered 





Amount Processed 
C3 Olefins 
Propane. . 

C4 Oiefins 

iso-Butane 

n-Butane . 
Total Butanes 

Cs Olefins. 

Cs +Gasoline 


9,200 
all 


3,686.0 





TABLE 4—Estimate of U. S. Refinery Requi for Butanes 


x i 


Qu ANTITIES, BPCD 


Estimated Installed | Processing 2 Total 
Capacity for 1960 | Cs; & C, Olefins 


Processing Total 
Cs, Cs & Cs Olefins 


957,000 


Basis for Amount Alkylated 





Equivalent Cs +Alkylate Produced 

Butane Required for Alkylation 
iso-Butane Required. . . 
iso-Butane Avail. (Ref. 


420,000* 691,000 
276,400 
260, 500 


482,700 652,700 
260, 500 260,500 


15,900 
270,000 


392.200 
270,000 


Isomerization Requirements 
n-Butane Avail. (Ref.) . 
254, 100 
445,000 


n-Butane Avail. for V.P. 
nC, Required for 10 Lb. RVP+ 


Net n-Butane Deficiency 

Refinery LPG Production 
Cs Olefins. . ; 
Propane 


Total 


190,900 424,200 651, 200 


153,000 0 weilecs 
310,500 310,500 310,500 


463, 463,500 310, 500 310,500 








* Equivalent to Alkylating 100% of Cc ‘= ant 14% of C3=. 
t Includes requirements for Cs+ alkylate and Cs z natural gasoline. 
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FIGURE 2—Estimate of propane and butane production from 


of requirements, with a deficiency of 
190,900 bpced being indicated; in- 
cluded in the pool needing butanes for 
vapor pressure is the appropriate 
amount of C available 
from natural gasoline and the total 
C,;+alkylate, 
quirements will have 
peared by 1960. 
The situation is 


. + gasoline 
assuming aviation re- 
all but disap- 


considerably al- 
tered as we move into more complete 
alkylation of C;, C, and C, 
olefins. What had been a minor 
butane shortage 


refinery 
iso- 
at refineries now be- 
comes a very large deficiency of 392,- 
200 bped which cannot be satisfied by 
that available from natural gas liquids 
Vapor pressure requirements are in- 
creased slightly by the inclusion of ad- 
ditional low vapor pressure C;+-alkyl- 
ate in the total gasoline pool. The 
overall refinery deficiency in total bu- 
tanes has increased over threefold 

651,200 bped by the time alkylation 
of all the olefins is accomplished. 

will ever arrive 
at the position where all the refinery 
olefins are alkylated is a moot point 
The important 
effort 


Whether or not we 


is that 
made to get 
ourselves in this position if those as- 


consideration 
every should be 
pects of fuel quality, which have been 
largely shoved aside in the “Research 
Octane Number” race, but which play 
dominant performance roles when 
used in modern day high-compression 
engines, are to be regained. 

Production of Natural Gas Liquids. 
Statistics are not available on the in- 
dividual production of propane, 
butane and normal butane for LP 
gases and natural gasolines. It 
therefore necessary to make certain 
assumptions as to the composition of 
natural gas liquids reported in the 


180- 


was 
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Mineral Industry Surveys of the Bu- 
reau of Mines. Table 5 gives the pro- 
duction of streams reported in the 
available statistics together with our 
estimate of their likely average com- 
position. To arrive at the weighted 
average butane content of the six 
grades of natural gasoline reported by 
the Bureau of Mines, use was made 
of the Refinery Supply Company 
chart®; the “average” natural gaso- 
line was calculated to contain 17 vol- 
ume percent butane. 

Figure 2 estimates that 329,000 
bped of C; and 274,000 bpcd of C, 
will be available from natural gas 
liquids, for a total of 603,000 bpcd. 

Making use of the U. S. refinery n- 
butane deficiencies developed in Table 
+ and the availability of butanes from 
natural gas liquid sources, we 
summarized in 


have 
Table 6 the over-all 
U. S. butane balance. At the antici- 





pated 1960 alkylation through-put, a 
n-butane (equivalent) surplus of 83,- 
100 bped exists. As soon as all the C; 
and C, olefins are alkylated, a defici- 
ency of 150,200 bpced appears which 
is increased to 377,200 bpcd when C, 
olefin alkylation is practiced. 

The 1960 over-all U. S. availability 
of C, LPG has also been tabulated. 
The quantities produced at refineries 
are approximately equal to those avail- 
able from natural gas liquids, with 
both sources expected to total 792,500 
bped. It has been estimated that about 
30 percent of C; and C, from natural 
gas liquids are now entering the petro- 
chemicals market which, if estimates 
are correct, will amount to 180,000 
bped in 1960. To the extent to which 
butane to non-fuel 
the over-all butane availability picture 
becomes more grim. 


The over-all U. S. 


is diverted uses, 


isobutane bal- 


TABLE 5—Production of Propanes and Butanes From Natural Gas Liquids 








j 
ESTIMATED 
QUANTITIES, 1000's BPCD* VOL. PERCENT 
CONCENTRATIONS 
PRODUCT | 1954 1955 1956 1957 | Propane Butanes 
Propane 157 | 71 198 204 100 o 
Butanes 73 j 90 93 100 4) 100 
Butane-Propane Mix 54 50 49 53 40 OO 
iso- Butane 24 30 27 0 U 100 
Other Mixes 32 48 $4 43 50 50 
Butanest Eristing in Nat. Gasolines 45 49 49 45 0 } 100 
Total Natural Gasoline 262 286 286 254 4} 7t 


* Source: Bureau of Mines “ 
t Weighted average butane con 
Mines “Mineral Industry Surveys 





iral Gas Liquids Report 
n grades (RVP 





reported by Bureau 


TABLE 6—Over-alil U. S$. Butane Balance and Propane/Propylene Production Estimated 
for 1960 


(Quoentities, BPCD) 


BASIS: Amount Alkylated at Refineries 


| Estimated In- 
istalled Capacity 


Total 
Cs & C, Olefins 


Total Cs, Cs 


for 1960 & Cs Olefins 





Equivalent Cs+ Alkylate Produced at Refineries 
Net n-Butane Deficiency at Refineries 
Estimated Butanes Produced with natural gas 

liquids (including Gasolines pa 

Over-All Total Butane Surplus 

Propane /Propylene Production 

From Refineries 

From Natural Gas Liquids 


Total 


* Equivalent to 1.0 Lb. RVP on total U. S.gasoline pool 


| | 


420,000 691.000 957.000 
190,900 424,200 651,200 
_ 

—— 274, 000—~ —> 

&3,.100* 150,200 —377,200 

463.500 310,500 310,500 
- ———__——— 329 (toq-——- —____—_—_- > 

792,500 639,500 639,500 


TABLE 7—Over-all U. S. iso-Butane Balance Estimated for 1960 


BASIS: Amount Alkylated at Refineries 


| Estimated In- | | 


QUANTITIES, BPCD 





Equivalent Cs+ Alkylate Produced at Refineries. 

iso-Butane Deficiency at Refineries* , 

iso-Butane Available in Natural Gas Liquids and 
Gasoline....... ‘ >a 


Over-all iso-Butane Surplus 





* No natural gasoline intake. 
+ Assumed 25% iso-C, in Total Butanes 





July, 1958—PeETROLEUM REFINER 





istalled Capacity Total | Total Cs, Cs 
for 1960 Cs; & C, Olefins| & Cs Olefins 
420.000 691.000 957,000 
15,900 222,200 392,000 
—___—___— 68, 500T - —— 
52,600 —153,700 —323,500 





ance is summerized in Table 7. Ob- 
serve that a slight surplus exists for 
the 1960 estimated alkylation capacity. 
A 323,500 barrels per stream day de- 
ficiency exists when alkylating all the 
olefins. 


Processing of Natural Gas Liquids. 
One might legitimately ask why nat- 
should 
consider extensive processing of nat- 


ural gas—gasoline producers 
ural gas liquids, particularly propane 
and butanes, when there is every evi- 
dence of an impending butane short- 
age and a strong “play” for substantial 
quantities of LPG by petrochemical 
manufacturers. 

This query can best be answered by 
saying that evaluation of market po- 
tentials through the use of country 
wide averages is satisfactory if not 
carried to an extreme. Situations are 
repeatedly found where plants oper- 
ate under a depressed price structure 
solely because of a localized “glut” 
though a hundred miles 
away a shortage exists. Furthermore, 


even few 
processing of natural gas liquids into 
premium even “super-premium” - 

motor fuels can be accomplished with 
a handsome invested 
capital while providing the producer 
with an independent outlet for his 
product; independent of either the 
refiner or the petrochemical manufac- 
turer. 


return on the 


This new case is built on last year’s 
study, adding to Penex isomerization 
of the C,; and C, fractions and Plat- 
forming of the “C; plus” naphtha, the 
fluid and Butamer 
isomerization of butanes and HF alkyl- 
ation. The calculations have been 


dehydrogenation 


based on an estimate of the country 
wide ratio which exists between “C, 
plus” natural gasoline and total bu- 
tanes. Table 8 gives the composition 
used with the capacity established by 
3,000 bped of C; + natural—the same 
quantity processed in last year’s case. 
The C, fraction to be processed 
amounts to 3,870 bpcd. 

Figure 3 is a simplified flow dia- 
gram of the processing scheme, segre- 
gated into three categories of equip- 
ment: 


1. Primary fractionation equipment 
assumed to be existing. 

2. Platforming and Penex facilities 
covered in detail in previous 
paper.’ 

3. Fluid dehydrogenation, isomeri- 

zation and alkylation facilities 
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FIGURE 3—Flow scheme for processing natural gas liquids into premium fuels: 


9208/0~- 


The 


fresh C, fraction is fractionated in equipment common with that to process the HF 


alkylation reactor effluent. 


for converting field butanes into 
alkylate. 

The fresh C, 
in equipment common with that used 
to process the HF alkylation reactor 
effluent. A n-butane rich stream is de- 
rived which also contains the alkylate 
produced in the The de- 
butanizer overhead is fed to fluid de- 
hydrogenation and Butamer isomeriza- 
tion units operating in parallel and 
sharing a common gas concentration 
system. The C, fraction from gas con- 
centration is fed directly to the alkyla- 
tion reactor section. From 3,870 bped 
of butanes, 2,300 bped of C; ++ alkyl- 
ate are produced. 

Turning to the economic justifica- 
tion for the processing scheme, Table 
9 summarizes the miscellaneous direct 
operating costs including labor, utili- 


fraction is fractionated 


process. 


taxes and insurance 
Also in- 
tetraethyl lead 
at 3 ml per gallon, and a small credit 
for C; LPG recovered from the feed 
and made in the alkylation step. 


ties, Maintenance, 


and catalyst 


cluded is the 


replacement. 
cost of 


Based on the current quotations for 
Group 3, 26/70 natural gasoline of 
gallon and on the fact 
butane 


+.5 cents per 
that field prices 
equal to this grade of natural, the en- 
tire 8,870 bped of C, + feed stock has 
been priced at 5.5 cents pet 
allowing 1.0 gathering and 
transportation costs, About 55 percent 
of the 3,870 bpcd of field butane is 
associated with the C,; + 
oline to give the 26 


are about 


gallon 
cent for 


natural gas- 
70 grade. 
Anticipating that Gulf Coast low 
prices for gasoline will not remain at 
their present depressed values, assutm- 


TABLE 8—Natwural Gas Liquids Processed Into Premium Motor Fuels 


Fraction, 
Vol. Percent 


Vol. Percent 


RESEARCH OCTANE 
NO 


Total —emeeen 


BPCD Clear +3ml TEL 





Cs oe pn } 


C3. 
iso-Butane 
n-Butane 
a 


Cs Fraction 
iso-Pentane 
n-Pentane 


Ce ery 
Cc 36 °F Fraction* 


Total 
Octane No. of Cs+ 


* 38% Naphthalenes and 6% Aromatics 


12? 


43.6 


3,870 
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will be 
quoted at the same price in 1960 as it 
was in the spring of 1957, 


ing that 100 octane gasoline 
namely 15 
cents per gallon. The Research octan 
pool produced by these 
102. No 
taken for 
above 


facilities is 
additional credit has been 
the last octane 
100 even though they 
difficult to obtain. 


$14,250 


units 
the 


two 
are 

The 
per day o1 
$8.640.000 of 
investment 


most PTOSS 
realization is 
$5,200,000 a vear 


“battery 


on 
indicating 
1.66 vears before 


limit” 
payout of income 
taxes. 


Table 
properties 


) summarizes the unique 


of what is obviously a 
fuel. The 
properties which are necessary to an 
ideal 


marized as 


“super -premium” motor 


motor gasoline, can be 


sulm- 
follows: 


1. High octane 


number 


2. Clean burning characteristics, t 


minimize octane requirement in- 


crease and surface ignition tend- 


enc ies 
3. Good lead response. 


4. Small spread between Research 
and Motor Method ratings (low 


sensitiv ity to l 


maximize road 


“octane” ratings. 


Sufficient vapor pressure for eas 
starting. 


A full and well-balanced boiling 
range, for good economy. 
warm-up and performance char- 
acteristics. 


7. Minimum varnish 
forming tendencies. 


and sludges 


8. Minimum gum-forming tend- 
encies 


The motor fuel produced by the 
processing scheme outlined meets. to 
a remarkable degree, these desirable 
properties. Much of the fuel’s 
perior properties stem from its high 
isoparaffin content. 


Su- 


Accepting the fact that gasolines of 
even the immediate future must have 
high Research octane ratings, the two 
most pressing problems facing petro- 
leum marketers are (1) the need to 
increase road performance ratings and 
(2) the suppresion of surface ignition. 
Better road performance is desirable 
under all circumstances and the prob- 
lem of surface ignition is 
by high compression ratios. 

It has been realized for many vears 
that decreasing a gasoline’s sensitivity 


intensified 
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increases its road rating when used in _ ority of the paraffins over other types 
fuel 


mented by reecnt publications 


a given vehicle when operating un- of components is well docu- 
der a standard set of conditions, In 
the last three years there have been 
many formulas developed relating 
road ratings to Research and Motor 


Method ratings; 


Conclusions. By the use of the proc- 


scheme involving Penex and 


essing 
every one of the Platforming of natural gasoline frac- 


alkylate 


field butanes, we are able to produce 


formula point out the fact that, for tions and synthesis of from 


a given Research rating, increasing 


the Motor Method rating increases “super-premium” quality motor fuels 


the road performance. Clearly, the The high quality of the product per- 


way to high road ratings is through mits a plant write-off of 1.66 years, 


the more extensive use of low sensitiv- making the processing scheme an ex- 


ity isoparaffins tremely attractive on 


Paraffins are the cleanest burning It is significant that here, for the 


of all hydrocarbon types. The reduc- first time, is a mechanism for produc- 


tion of carbon formation during burn- ing from natural gas liquids a well 


ing correlates well with increased sat- 


balanced gasoline having an over-all 


uration of fuel components; in other juality well on ach of most U.S 
words, the refiners 


While the 


volves the dehydrogenation of butanes 


larger the hydrogen to 


carbon ratio. the better will be the processing scheme in- 


burning characteristics. Since surface 


ignition is caused by incandescent to provide a source of olefins, a simi- 


carbonaceous deposits, it can be re- lar 


arrangement can be used for the 
duced by minimizing such deposits dehydrogenation of propane. To the 


rather than 
butylene is the olefin source for alkyl- 


through the use of paraffins. In addi- extent that propylene 


tion, the paraffins themselves are 


more resistant to ignition by hot par- ation with butanes, the quantity of 


ticles than any other type of hydro- alkylate produced from a fixed 


carbon. This double-barreled superi- 


amount of total butanes can be in- 


TABLE 9—Natural Gas Liquids Processed Into Premium Motor Fuels 


i? Ais oe 
Penex and FDH—Alky-| 
Platforming Isom 


Processing Used 


Field 


Butanes 


Feed Stock—Type Cs +Natural 


Total 





Quantity. BPCD 5.000 3.870 
Product—BPCD 4.690 2.300 
Quality. RON +31 cl ] 100 107 
Gross Realization $ Day 
Direct Operating Cost 2.180 . 6 
Total Feed Cx 


TEL Cost @ 3m! 


8.870 
6,990 
102 

$ Day 
7.800 
20,500 
2.020 


LF 
$ Day 
5 0 


$30,320 

LPG Credit on 300 B/D @ 4.5¢ 570 
$29,750 
44,000 
$14,250 
$5.200,000 
$8.640,000 


Value of 10 Lb. RVP Gasoline @ 15¢ Gal 
Profit per Day 
Profit Per Yeer 

Erected Cost of Facilities $2,490,000 $6 


150,000 


Payout 1.66 Years 


TABLE 10—Quality of Premium Motor Fuel From Natural Gas Liquids 


R-M 


Laboratory Octane Rating Sensitivity 


Research 


Motor 
Clear Ro 86 
3 ml TEL/Gal. 102 99 
Road Performance (Leaded 

Modified Uniontown (Correl.)* 

High Speed Modified Borderline (Correl.)* 
Reid Vapor Pressure, Lbs. 
\romatic Content of Blend, Vol. Percent 
Distillation Characteristics (ASTM) 

10 Percent Point 

50 Percent Point 








* SOHIO “Octane Equation” used 
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creased by a factor of almost two 


Under such circumstances the 


gaso- 
line pool quality becomes even more 


favorable than the straight butane 


case and one would expect that the 


economics are even more favorable 


because of the larger quantities of 


total gasoline produced 


Original presentation was before 


the NGAA. April 18. 1958. Dallas 
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A Refining “Hall of Fame” 


Next year, 1959, is the one-hundredth anniversary of the beginning of 
our great oil industry. And to commemorate this occasion, PETROLEUM 
REFINER will dedicate a major section of its January, 1959, 


issue to the remarkable development made by the petroleum 


refining industry in the 100 years since the Drake discovery well. 


Among the special features of the Oil Centennial Issue will be 

a “Hall of Fame” comprising 15 or 20 individuals who have 
contributed most to the Oil, Gas and Petrochemical processing industry. 
The editors of PETROLEUM REFINER alone will not select those 

who should be included. Instead, we are calling on a committee of 

more than 20,000 persons—the readers of PETROLEUM REFINER. 


You are a member of this committee and we would like for you 
to submit the name of the one man you think has contributed the 
most to our great processing industry. Granted, it may be difficult 
to narrow down your selection to one individual, but we would 


like for you to do some serious thinking and come up with a choice. 


Then simply write his name on the special postage-paid postcard 
on the green page just inside the back cover and drop it in the mail. 


We're not setting up special eligibility rules—if you think 

a man should be nominated, then we do too. When we’ve heard from 
those readers who with pride would like to honor the men who have 
had the big roles in our industry’s growth, we are sure to have 


a list of nominations truly worthy and representative. 


From this list, the final choice can be made for the January 


“Hall of Fame” presentation. 


THE EDITORS 
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Part XXIV: Heats and Free Energies of Formation for 47 Compounds 


Enthalpy and free energy functions are tabulated here for 47 compounds 
from 273° to 1500° K. These data are needed to determine the feasibility of a reac- 
tion, the heat load on the reactor and the equilibrium yield of a desired product. 


Kenneth A. Kobe and Horace R. Crawford* 
Department of Chemical Engineering 
The University of Texas, Austin 


EARLY ARTICLES in this series,’* which started in 
1949, tabulated only enthalpy and heat capacity data at 
various temperatures, Heat of formation, heat of com- 
bustion, and free energy of formation, when available, 
were given at 25 C. As more data became available, or 
the thermodynamic functions were calculated in this 
laboratory, the entropy and free energy function were 
included in the tabulation, at least on the Kelvin tem- 
perature scale. Many laboratories are now contributing 
more and better thermodynamic data, so values for many 
petrochemicals have become available. This present papet 
will present (1) new heat capacity equations for 14 ele- 
ments and compounds, (2) heats of formation, (3) free 
energies of formation, and (4) logarithms of the equi- 
librium constant of formation (log K;) for 47 compounds 
used or formed in the petrochemical industry. Values 
are given over the temperature range 273° to 1500° K. 

All of the results given in Tables 1 to 5 were calculated 
on an I.B.M. Card Programed Computer and the re- 
sults spot checked by a senior calss in thermodynamics 

With these data it is possible to calculate the answers 
to several questions concerning a proposed reaction. Can 
it go? What is the equilibrium yield of the desired prod- 
uct? What is the heat load on the reactor? 

Basic Equations. The basic equation for the thermody- 
namic equilibrium constant is**: 

AG RT In K, 

AG 2.303 RT log K, 

where AG standard free energy change 
K, thermodynamic equilibrium constant 
The thermodynamic equilibrium constant is formulated 
in terms of the activities of the components of the reac- 
tion. For the general reaction in the gaseous state 
bB+cC=—rR-+sS 

the thermodynamic equilibrium constant is 
: ar” *as* 
K. ap’? a 
The evaluation of the activities will be discussed in a 
later section. 


Can It Go? Every equilibrium eventually reaches a state 


~~ *Present address: The Western Company, Dallas 
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of equilibrium even though the formation of a product is 
infinitesimal. Why do not the nitrogen and oxygen in the 
atmosphere change to nitric oxide ? 

l : ] s 

— N: 4 hi. <— NO 


Table 5 shows that at 298.16° K. (25 C.) log K, for NO 
is 15.186. If x is the mole fraction of nitric oxide 
formed at atmospheric pressure, a close approximation 
is given by: 


Thus, the amount of nitric oxide formed at equilibrium 
in the air at 25 C. is infinitesimal. 

It is noted in Table 5 that the values for log K, for 
this reaction increase with temperature. At 1500° K, log 
Ky —2.488, so at the high temperature that exists in 
an electric discharge of lightning in the atmosphere, ap- 
preciable quantities of nitric oxide can form. 

From the value of the standard free energy change. 
AG*, for a reaction at a specified temperature, we can 
ascertain whether or not a reaction is feasible. If AG 
0, then K, 1.0, and the reaction must go to a consider- 
able extent in order to attain equilibrium. For values of 
AG® less than zero, the equilibrium becomes more favor- 
able the more negative AG 
AG° greate 


becomes. For values of 
than zero, the equilibrium becomes less 
favorable, but, as Dodge has pointed out,’ there is no 
value that one can choose as clearly indicating that the 
reaction is not feasible from the standpoint of industrial 
operation. At 600° K., AG° for the methanol synthesis 
reaction is +11,128 calories, yet this reaction comprises 
an industrial process at this temperature. The unfavor- 
able standard free energy is partly overcome by applying 
stress to the system in the form of high pressure. 

Dodge? gives the following guide to determine if 
reaction is promising. 


a 


AG® less than 0. 

AG” greater than 0, but 
less than + 10,000 

AG” greater than 10.000 


Reaction is promising 
Reaction is of doubtful promise 
but warrants further study. 
Very unfavorable. Feasible 
only under unusual conditions. 
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These are only approximate criteria that are useful in 
preliminary exploratory work. 

Rate of Reaction. The question “Can it go?” is not 
equivalent to “Will it go?” The former is merely asking 
if the reaction is thermodynamically possible. The latter 
is asking, in addition, if the rate of reaction is favorable 
so that equilibrium will be attained in a reasonable or 
commercial time. Thermodynamics tells us nothing about 
the rate of reaction. For this we must turn to kinetics or 
process rates where an experimental determination has 
told us how fast the reaction will go. Possibly a catalyst 
will increase the rate of reaction. Again, an experiment 
must determine this. Of course, the greater the driving 
force, or standard free energy change for the reaction, 
the more probable it is that the reaction will go rapidly, 
or that a catalyst will enable the reaction to go rapidly. 


Thermodynamic Equations. The heat of formation, 


AHe: - = (AHe° ) proaucts AHe 
AGp:” = (AGr°) Products » (AGr 
log K, 


Rea 


= (log Kr) pr ducts log Ke) reactants 


Values of AH;°, AG;°, and log K,; are given in Tables 3. 
4, and 5. The values given in these tables for H.O. CO 
and CO, are from another source’® which also gives 
values for most of the lower hydrocarbons. Data for in- 
organic compounds at 298°K. are given in N.B.S. Cir 
500.27 

The thermal load on the reactor can be determined 
by calculating AHp,°. If the reaction occurs under con- 
ditions where the gases are approximately ideal, this 
value may be sufficient, If the reaction occurs at high 
pressure, the gases do not behave ideally, and there must 
be a correction for the effect of pressure on enthalpy 
This was explained by Kobe and Harrison in Part XIX 

From the standard free energy change for the reac- 
tion, Equation 6, can be calculated the thermodynami 
equilibrium constant, or, this can be calculated directly 
Equation 7. The equilibrium constant enables us to cal- 


AH;°, of a component is the change in enthalpy when 
the compound is formed from the elements, all being in 
their standard states. For the compounds given in Tables 


culate the equilibrium composition. For chemical equi- 
librium calculations, the standard state is the ideal gas 
so that the 
activity of the gas is numerically equal to its fugacity 
The fugacity coefficient, v, relates the fugacity to the 
absolute pressure, and can be determined from a gen- 


state of unit fugacity, or f° = 1.0 atm., 
1-5, all elements and compounds are in the ideal gaseous 
state at 1 atm., except carbon which is beta-graphite at 
1 atm. It is emphasized that the standard states for bro- 
and taken here as the ideal 
whereas other tables may refer to these elements in the 
liquid and solid state. The heat of formation of an ele- 
ment in its standard state at any temperature is zero, by 
definition. f= 9 


mine iodine are gases, 


eralized chart® in the same way the compressibility factor 
z, is determined. Some basic equations follow: 


f 
i 


For methanol, the formation reaction is: For a component of a mixture 


— CH,OH,, an = fi 


total pressure in 


l 
- 2H) +> Ore 


At 600° K., AH; -50.35 kcal/g-mole (Table 3). The 
system has lost 50,350 calories when 1 g-mole methanol 
was formed at 600° K. from the elements. The standard 
free energy of formation, AG;°, at 600° K., is —28.23 
kcal/g-mole (Table 5) and log K; = 10.284. 
Of course, methanol cannot be formed directly by the 
combination of the elements, but is formed industrially K, = — a . 
by the catalytic hydrogenation of carbon monoxide. _ 
COw + 2H: = CHO. rentseaghe laedliaaa Fi 


} , : ‘ ; ‘ equilibrium constant set up in terms of mole fractior 
The heat of reaction and free energy of reaction are cal- 


culated for any reaction from the values of AH;° and 
AG,° for the products and reactants, remembering that 
these values for the elements in their standard states are 
zero. 


equilibrium constant set up in terms of partial pres 
sures 

fugacity coefficients for the reaction, or a measur¢ 
of the deviation of the entire system from ideality 
r -+ s — b— c= change in number of moles of gas 
eous components 


TABLE 1—Heat Capacity Equations 
C,=at+bT+eT+dT 


Range > Dev. 


Compound Feranle K i a § bx108 


dx10® 





Carbon Y | 
Hydrogen 2 | 
Nitrogen 


300-1500 
270-1500 
270-1500 
Oxygen 270-1500 
Fluorine 2 273-1500 
Chlorine ‘lo(g 73-1500 
Bromine ig 273-1500 
Iodine z 273-1500 
Sulfur So(g 300-1500 
Hydrogen cyanide HCN (g) 273-1500 
Nitrous oxide N20(g 1500 
Methanol 
Acetone 


Acetic Acid 


2704 

5.7363 

0812 

3065 

8397 

8628 

0168 

5306 

34670 

6912 

» 4909 5.3: 12! 2 
CH30H(g 273- 5.9814 | 99 22 10 
CHsCOCHa(g 273- | 2.8920 | 57.7058 g 3 
CHsCOOH(g 300-1500 2.0142 56.0646 8.0208 


> 


CON WO Moa ~a 


) > 
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Reference State: All 


Compound Name 


TABLE 


elements and 


Formula 


2—Constants for Thermodynamic Properties 
compounds in the ideal gaseous state at 1 atm., except solid carbon (/-form) at 1 atm. 


Aa 


Abx1 


Lexi 


In Ie 
Adxl0® | = keal./g-mole cal. /¢-mole’ K. 


AS° 1208.16 


cal./¢-mole’K. cal. ‘¢-mole°K 





Hydrogen Fluoride 
Hydroge Chloride... 
Hydrogen Bromide. . 
Hydroge Iodide 
Nitrous Oxide 
Nitric Oxide 
Nitrogen Dioxide 
Nitrogen Tetroxide 
Methane 
Cyanogen 
Hydrogen Cyanide. 
Cyanogen Chloride 
Cyanogen lodide 
Ammonia 
Hydrazine 
Methylamine 
Dimeth ylamine 
Trimethyls mine 
Phosgene 
Carbon Oxysulfide 
Carbon Disulfide 
Methanol 
Ethanol 
n-Propyl Alcohol 
Iso-Propy! Alcohol 
Allyl Aleohol 
Formaldehyde 
A cetaldeh yde 
Ethylene Oxide 
Acetic Acid 
Acetone 
Methy! Chloride 
Metbylene Chloride 
Chloroform 
Carbon Tetrachloride 
Chloroet bane 
1,2-dichioroethane 
roethene 
1-Dichloroethene 
is-,2-Dichloroethene 
2-Mchloroethene 
Tetrachloroethene 
lsopentane 


ne 


p-Xylene 


Reference State: All 


Formula 


HF 


Hiz 
6H«(CH 
CeH«(CH 
CeH«(CH 


0.9130 
0.4444 
0.1325 
0.9314 
4.7436 

0.3142 
4.3671 


- 5.0260 
4.8822 
3.2303 

0.4619 

15.3804 

0.8212 
1.8174 

4). 9348 

2215 


O178 
017 


tr On Gh GHD = © 


9200 


2.1194 


TABLE 3—Heats of Formation, 


elements and compounds in the ideal gaseous state at 





HF 
HC 
HBr 
HI 


CH30H 
2Hs0OH 
HrOH(r 
C3H 70H (Iso- 
CsHs0H 
HCHO 
CHsCHO 
2H,O 
2H402 
3H6O 
H3Cl 


5.91 
—36.34 
— 39.09 

5.02 

4.64 

4.81 


"2Cla : 
Cs5H12(Iso) 
CsH12(Neo) 
o-CeH«(CHs)2 
m-C6H«(CH3)2 
p-CeHa(CH 3)2 
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tn 


veo 
Doe 


x 


5 


338% 


= Zt = 


E 


REFINER 


406 


300 


Temperature, 


600 


700 


h 


4.7132 
— 1.9265 
1.6849 
0.7909 
, 8366 


280 
2.02¢ 
2.185 


955 


wv 


49 


$5 
21.536 


O4 
49 


l s 
6.0195 
4.3085 
0.5963 
2.8869 
2.3061 
1.4677 
6.5666 
0.0071 

3408 
4.0019 

- 0.8220 
1.5091 
14.0649 


H’., in kcal. /g-mole 


1 atm., except solid carbon 


S00 1000 110 


3.103 
0.605 
292 
870 
064 
062 
1.720 
2.930 
1.012 
2 898 


> 


1500 





is ’ 
no FS ae Gro 


—h4 


—9.32 
99 7 
—12 
1 
) 
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nr 7 nr 


a 4 ao 
Ne TT Ns 7 Nest Ne 7 Nt Ntota 


n= number of moles of the specified component 
ni = moles of inert gas present. 


K K nr” *ns* ( ) 
= or rt 
: ‘ np’ * ne‘ Ntotal 14 


K, is calculated from the values of the individual fugacity 
coefficients which were obtained from a_ generalized 
chart.® From the known values of K,, Ky, x. An, can be 
calculated the number of moles of the desired component, 
say Ng. Some later examples will illustrate this. 


Heat Capacity Equations. Heat capacity equations 
from previous papers in this series were used for calcu- 
lations except for those equations given in Table 1. New 
data were taken from the indicated references and fitted 
by a cubic equation such that the sum of the squares of 
the percentage residuals is a minimum.*? 


C,° =a+bT+cT’?+ dT; T K. 14 


Derived Equations. Equations were then derived for 
the heat of formation of each of the 47 chemicals making 
use of Kirchhoff’s equation. 
dAH® = AC,° dT 
4C,° = r(C,”)a+ 8(C,° a — b(C,°)s — c(C, 


FY al Aa + Ab*T + Ac* T* +Ad*T 


Ww here 
Ad = rdz + sds — bde — cdi 
and similarly for Aa, Ab, and Ac. 
Integrating Equation 15 for a formation reaction: 
Ab Ad 


tes | 
-In + AaT +  T* + 3 oP | 


AH;:* )r- 4 


19 
AH,;°)7 = heat of formation at temperature T. 


is calculated from a 
C. Values for Aa, Ab. 


The constant of integration, I, 
known value of AH;°, say at 25 
Ac, Ad, Iq are given in Table 2. 
The equation for the free energy of formation can be 
derived using a variation of the Gibbs-Helmholtz equa- 


tion 
AG* AH” .. 
T T dT 


T Aaln T 


AG;:° )r= free energy of formation at temperature T 


The constant of integration, Ig. is calculated from a 
known value of AG,;°, say at 25° C. Values are given in 
Table 2. 

The standard entropy of formation, AS, 
also is given in Table 2. From the equation 


, at 298.16°K 


ds* = -—=.— dT 


TABLE 4——Free Energies of Formation, /\G,°, in kcal. /g-mole 


Reference State: All elements and compounds in the ideal gaseous state at 1 atm., except solid carbon (/2-form) at 1 atm. 


Temperature, °K 





Formula 


900 «| «(1000 1200 





—64.66 
—22.71 
—13.05 

1.94 


NoHa 
CHsNHe... 
(CH3s)2NH 


H3)3N 


C2He2Cl a (1,1-) 
C2H2Cls 

(cis-1,2-).... 
CaH2Cl2 

(trans-1,2-) 
os Se 
CsH12(Iso).....| 
CsHi2(Neo).. . 
o-CeH«(CHs)2 . 5 
m-CeH«(CHa)2 | <4 27. 28. 
p-CeH«(CHa)2..| 26.94 28.41 | 28.99 


—65.35 | —65.35 —6é ~—65.22 65.08 | —64.88 
—23.92 | —24.07 24.2 24.36 —24.! 24.64 
—14.41 4 we —14.95 5.13 ~15.30 
— 3.24 - 3.42 3.59 — 3.76 3.93 4.10 

: 40.68 

17.99 

25.89 


9.81 


21.52 
20.79 


84.20 
115.80 


—63.72 


35.65 
14.16 

3.43 
18.36 
23.06 
44.79 
68.60 
32.04 
37.43 


36.80 


33.79 

41.34 43.67 

134.59} 147.38 
143.31 | 156.84 
133.38 | 143.12 
132.04 | 141.74 
134.37 | 144.25 
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can be calculated the entropy of formation at any 


perature, (AS,;°)-. 


tem- 


AS;° Is + Aa*ln Ab* T+ 


(23 
The constant of integration, Is, is calculated 
known value of AS,° at 298.16°K. Values are 
Table 2. From the fundamental relationship 


from the 
given in 
AG* = AH*® — TAS” 24 
Aa Is. 


can write 


and equations 19, 21, and 23, it is seen that I, 


From equation 2 for a formation reaction, we 


( AG:° =) 
2.303RT 


Values of log K, are given in Table 5. 


AGr 
+.5757T 


log Ke 


Example 1. To illustrate the use of Tables 3, 4, and 5 
the following example is given. 

Determine the heat load, free energy change, and 
equilibrium composition for the dehydrogenation of 
methanol to formaldehyde at 1 atm. and 500°, 700 


1000°K. The reaction is: 


CH;OH,., = CH,Og¢, + Ha 


. and 


‘ 


Table 3 
the heat of 


The heats of formation are obtained from 
for AH,° = 0 
action calculated by Equation 5. 


T°K. 


member, elements and 


pases i eee AHe:* 
CH,;O CH;,OH H; 

28.49 49.71 0 

29.17 50.89 0 

29.88 51.94 0 


500 
700 
1000 


The positive heat of reaction shows that heat must be 
added to the system to make the reaction go. The addi- 
tion of oxygen might serve to supply heat by oxidizing 
hydrogen and removing it from the products. 

The value of 21.22 kcal. is converted to g-calories by 
multiplying by 1,000, and this value also is the heat of 
reaction in Pound centigrade units 
verted to British thermal units 


1.8. 


Pcu), which is con- 


Btu), by multiplying 

by 

21,220 g.cal/g-mole 
38.196 Btu/lb-mole 


21.22 kcal/g-mole 
21,220 Pcu/lb-mole 

In a similar way, the free energies of formation 
taken from Table 4 and the free energy change for 
reaction calculated by Equation 6. 

+ i Mig ees AGe:* 
CH.OH H, 
24.96 31.87 0 
23.42 2450 0 
20.81 12.97 


CH,O 

500 
700 
1000 


+-6§.91 


+-1.08 
0 7.85 
It is seen that the equilibrium rapidly becomes more 
favorable as the temperatures rises. 

The equilibrium constant, K,, 
AG,z,.° 
log K; given in Table 5 and Equation 7 


can be calculated from 


using Equation 2, or more easily from values of 





T°K log Kr 
CH,OH H 
13.928 0 
7.650 0 
2.834 0 


cee 
CH:O 
10.91 
7.313 
4.549 


log K, K, 
500 
700 

1000 


—3.018 
—0.337 


+1.715 


0.00096 
0.460 
51.9 


The composition of the mixture at equilibrium can be 


TABLE 5—Logarithm of Equilibrium Constant of Formation, log, ,K; 


Reference State: All elements and compounds in the ideal gaseous state at 1 atm., except solid carbon (8-form) at 1 atm. 


Temperature, °K 








273.16 | 291.16 298.16; 300 | 400 


800 900 1400 | 1500 





51.731) 48.556 47.424 47.136 35.440 


(CN)2 
HCN 
CNCi 
CNI... 
NHs 
NoH«s 
CHsNHe2 
(CH3)2NH 
(CH3)3N 
COCIs . 
COS 

C32 
CH;30H 
C2Hs0H 
nC3H70H 
Iso-C3H70H 


C2He2Cla(1,1-) 
C2HeCle 
(cis-1,2-) 


C2H2Cle 


CaCig ... 

CsHi2(Iso). . 
CeH12(Neo).. 
o-CeH«(CHs)2 
m-CeH4(CHs)2 
p-CeH«(CHs)2 


17.078 
9.831 
1.491 
—18.492 
— 15.567) 
— 9.224) 
—17.259 

9.213 

53.200 
—21.586 
— 24.723 
—34.098 

3.025 
—28.174 
— 4.720 
—10.220 
—13.221 

37.816 

30.227 
— 11.883) 

29.213 

30.530 

28.957] 

26.636 

11.679 

19.692 

24.126 
2.259 

57.116 

27.518 

10.577 

18.996 

10.390 

11.701 


19.457 
16.636 
~ 9.626 
17.376 
10.092 
56.838 
23.130 
—26.429 
—36.429 
3.567 
29.306 
4.397 

— 9.906 
—12.692 
40.452) 
31.859) 
—13.245 
31.585 
33.302 
31.961 
29.840) 
13.140 
21.059 
26.086 
2.854 


11.448 
12.963 
10.984 
16.730 
— 8937) — 
—10.434, —10.036 
— 9475 — 9.136 
— 9.522 
—10.808 


— 9.148 
—10.514 
3.215 
366) 
—21.468 
— 20.894 
—21.324 





16.689 
9.614 
1.469 
—18.149 
15.187 

— 9.082 
—17.219 
8.898 

— 51.903 
—21.036 
—24.115 
—33.267 
2.831 
—27.773 
— 4538 
—10.335 
—13.414 
36.877 
29.649 
—11.398 
28.366 
29.539 


27.883 


— 9.895 
— 9.016 


— 9.016 
—10.408 
2.565 
2.668 


16.590 
9.558 
1.464) 
—18.061 
—15.090 

9.045 
—17.208 

S.S18 
—651.572 
— 20.896 
— 23.960 
—33.055 

2.781 
—27.671 
— 4.868 
—10.365 
—13.463 


18.300 
9.916 
11.137 
9.196 
13.895 

- 8.396 
9 859 
8.985 

— 8.982 
— 10.381 
2.399 
2.490 

— 21.366 
— 20.802 
— 21.202 
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12.567, 
1.230 
—14.520 
—11.155 
— 7.584 
— 16.800 

5.499 
—38.147 


—15.616 
26.924 


— 20.633 


—11.815 
13.883 
19.277 


0.556 


2.168 
~ 6.337 
— 7.587 


— 7.081 


— 6.865 
— 8.549 
— §.862 
— 9.561 
—20.474 
— 20.059 

20.480 


2.052 
1.931 
— 0.329 
- 0.827 
— 5.875 
— 7.042 


— 6.633 


— 6.362 

— 8,053 

—11.877 
—12.765 
—20.428 
—20.061 
20.495 


17.840 
6.490 
3.885 
0.835 

— 9.212 
— 5.248 
— 5434 - 


15.968 
5.808 
3.499 
0.738 

— 8.616 
— 4591 
5.195 


~~ 


10.128 
3.847) 
2.389 
0.640) 
6.884 

- 2.713 


2 be i 
Hem 


a4~ 
Sn 
= we 


21S wm ro 
g 


0.157 
-17.916 
- 6.728 


— 0.481 
— 15.660 
- 5.790 
— 8.188) — 7.131 
—11.490; —10.044 
2.588; — 2.982 
17.751) —17.123 
8.561) — 8.870 
2) —14.626 
20.069 
10.683 
13.595 
2.173 
4.092 
1.198 
— 3.091 
—11.083 
— 4.204 
5.272 
3.291 


9.546 
13.347 
2.090 
18.564 
R178 
13.855 
18.939 


—15.866 
— 9.508 
—15.335 

21.090 —21.691 
11.606 
3.864 


10.409 
— 2.454) 


— 6.378 


3.455 


6.011 
7.683 


-14.093 


15.111 
20.454 
20.123 


20.574 — 20.928 
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calculated from the values of equilibrium constants, using 
equations 12 and 14. 

Kx K, 7" 12 

XHO! HO ° XH " 

K, = " 

XCH,OH 
Basis: 1.0 mole CH,OH to the reactor. 
Let y = moles CH,OH that react. 


Moles Moles Moles at Mole fraction 
in React equilibrium at equilibrium 
CH,OH 1 y l—y —y) + y 
HCHO 0 y ry 
H: 0 


When the pressure is low, and the temperature 
high, 500° to 1000° K., the gases may be assumed ideal, 
hence, Kv = 1.0. An = moles gaseous products —moles 


1 atm., 
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gaseous reactants 
Therefore, 


Hence, for this cz 


K, 
NI+K. 
°K. K, y Conversion, ‘ 
500 0.00096 0.031 3.1 


700 0.460 0.56 56 
1000 51.9 0.99 99 


Thermodynamic calculations show that as the tempera- 
from 500° to 1000° K., the 
3.1 to 99% 


ture increases conversion 


increases from 


Example Z What would be the effect of pressure on 
the dehydrogenation of methanol? What would be the 
equilibrium conversion of methanol 
700° K. and 500 psia 


formaldehyde 
34.0 atm.) ? 


Composition r 

K 
CH,OH* 13.2 ‘ 78 0.43 
HCHO** +11 0.51 
H, 33 66 


> 


* Critical properties from review by Kobe & Lynn 
** Critical properties estimated using the method of Lyderser 
*** Fugacity coefficients read from generalized chart 


0.99 1.00 
K, 1.052 


0.94 


Rearranging Equation 12 gives: 


K, 


K, Kr 


0.036 


Thus, increasing the pressure in the reactor from | atm 
to 34.0 atm. has decreased the equilibrium conversior 
from 56 percent to 3.6 percent. 
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This New Additive Can Boost Octane 


A new manganese antiknock additive is revealed as a supplement to tetra- 


ethyllead. Here are data on its use in a number of blends containing natural gasoline. 


Information also is given on its effectiveness in increasing the octanes of isomerized 


stocks. 


R. J. Riggs, W. W. Sabin and C. J. Wolf 


Ethyl Corporation, Detroit 

A NEW organometallic antiknock 
now shows great promise as an agent 
for octane improvement of gasolines 
It is methyl cyclopentadieny! man- 
ganese tricarbonyl. The most impor- 
tant 
may be as a supplement to the pres- 
ent commercial antiknock—tetra- 
ethyllead (TEL). The new additive 
is particularly effective in paraffinic 
gasolines, such as natural gasoline, 


use of the manganese additive 


alkylate, and isomerization products 
Therefore, it offers another means of 
improving octane quality without ex- 


F-| ON 
HYDROCARBON 


tensive capital investment and with 
a cost effectiveness that will be com- 
petitive with many alternate means 
of octane improvement 

The antiknock effectiveness of the 
new additive is illustrated most sim- 
ply by showing its response (octane- 
number gain) in selected hydrocar- 
bons. Figure 1 compares the Research 
octane number response of the anti- 
knock for selected hydrocarbons; the 
gain in octane number is shown fo! 
a manganese concentration of 1 gram 
of metal per gallon of gasoline 


HYDROCARBON 


individual hydrocarbons respond 
to the additive in much the same way 
do to TEL. In general, the 
greatest response is observed in the 


as they 


paraffins, but the response in naph- 
thenes is almost as good. Aromatics 
as a group seem to show the least 
response. However, the olefins show 
both excellent and relatively poor re- 
sponse; olefins that respond well to 
rEL 
sponse to the additive. 

Manganese is particularly effective 


also seem to show good re- 


as a supplement to TEL, as shown in 


F-1 ON. AT 
3.0 ML TEL/GALLON 





| 





PARAFFINS 





CLEAR ; 





PARAFFINS 


2,2,4- TRIMETHYLPENTANE 


114.4 


<=> 


2,2,4-TRIMETHYLPENTANE 100 9 — } 
(ISOOCTANE) 


f- HEPTANE 








2,3- DIME THYL PENTANE 





n- HEXANE 


2-METHYL PENTANE 











NAPHTHENES 
CYCLOPENTANE 


METHYLCYCLOHEXANE 


QLEFINS 
2,3-DIMETHYLBUTENE -! 





OCTENE -! 





AROMATICS 
ETHYL BENZENE 


1 
20 30 
GAIN IN O.N FOR 1.0 GRAM Mn/GALLON 
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(ISOOCTANE) 
n-HEPTANE 47.3 | 
2, 3- DIME THYLPENTANE 
n- HE XANE 
2- METHYLPENTANE 


NAPHTHENES 
CYCLOPENTANE 


ME THYLCYCLOPENTANE 


OLEFINS 
2,3-DIMETHYLBUTENE -! i 





OCTENE -! = | 


—— 





5 
GAIN INO.N FOR 
1.0 GRAM Min/GALLON 


FIGURE 1—(Left) The 


additive is particularly effective in 
paraffinic materials. 


FIGURE 2—The additive may be used as a supplement for 
TEL. 
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| | 

NATURAL GASOLINE A 
ee2 F-I ee gale 
} —— 


+ 





OCTANE NUMBER 


NATURAL GASOLINE D 
93.0 F-. AT 30 M TEL 
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GRAMS Win/GALLON 


FIGURE 3—Natural 
very well to the additive. 


gasolines respond 


FIGURE 4 (At right) Various combina- 
tions of TEL and manganese additive 
may be used to achieve a given octane 
rating. 


Figure 2. Here, the same pattern is 
apparent with regard to the effect of 
hydrocarbon type on response. Aro- 
matics are not represented in Figure 
2 because of the difficulty of obtain- 
ing representative ratings at the high 
Research octane number levels of 
leaded aromatics. 

Only Research octane number re- 
sponse has been shown in Figures 1 
and 2. The number 
response for many of these pure 
hydrocarbons is less than Research. 
Comparison of Research and Motor 
response data for the additive can be 
misleading because the usual inter- 
pretations of Research and Motor 
data as means of predicting the road 
performance of fuels do not seem to 
apply. Tests show that road rating 


Motor octane 


gains more nearly approximate gains 
in Research octane number. 


Natural gasolines respond very well 
to the additive. The additive response 
in two natural gasolines as a supple- 
ment to 3.0 ml TEL/gallon is shown 
in Figure 3. These gasolines were 
chosen because of their differing char- 
acteristics. Basic inspection data for 
the gasolines are given in Table 1. 
Gasoline A is probably a cycling 
plant distillate rather than a true nat- 
ural gasoline as shown by its distil- 
lation characteristics. However, this 
gasoline is interesting because its vol- 
tility characteristics approach those 
of a heavy natural gasoline and, for 
all practical purposes, satisfy the re- 


132 


88.2 
x 





30 
93.0 


TEL, ML/GALLON 


75 








| | 





00 
1770 


1.0 1.5 


GRAMS Mn/GALLON 


quirements for a commercial gasoline. 
The antiknock rating of gasoline A 
is increased by 4.5 Research octane 
numbers (F-1 ON) with the addition 
of ¥ gram Mn/gallon as additive, by 
5.7 with % gram, and by almost 7 
with 1 gram. 

Gasoline D has a Reid vapor pres- 
sure of 14.9 pounds and a distillation 
representative of grade 18-70. This 
gasoline realized gains of 1.8 F-1 ON 


with ¥ gram Mn/gallon as additive 
4.1 with +9 with 1.0 
gram. 


lf gram, and 


A variety of TEL and additive con- 
centrations were used in gasoline A 

Figure 4 shows how F-1 ON qual- 
ity can be raised by various combina- 
tions of TEL and the additive in gas- 
oline A. Starting with a clear gaso- 


line of 71.7 F-1 ON, a fuel of 90 


TABLE 1—Blend Component Inspections 


NATURAL GASOLINES 


FUEL NUMBER 


——)| Regular Premium) Reform- C5-( 
Base Base | ate lsomer 


203 5 284 73 $1 





F-1 ON 
0.0 ml TEL/gal. 
1.0 ml TEL/gal... 
3.0 ml TEL/gal. 
F-1 ON gain with additive 
Supplementary to 3.0 mi TEL/gal. 
lg gm Mn/gal. 
4 gm Mn/gal. 
4 gm Mn/gal. 
1 gm Mn/gal. 
2 gm Mn/gal 
F-2 ON at 3.0 mi TEL, gal. 
RVP, psig at 100° F. 
API Gravity at 60° F. 
ASTM Distillation 
Initial, °F . . ‘ 85 90 
Percent Evaporated at °F. 
10 : 107 
20 : : il4 
30... . 152 } 119 
50 95 134 
90 315 =| 203 
End Point, °F 39 | 307 
Recovery, Percent. 98.3 | 97.9 
Residue, Percent. . ; 7 |} 06 
Loss, Percent = t 1.5 
Percent Evaporated at 140° F 2: 56 
Percent Evaporated at 275° F 
Sulfur, Weight Percent 
Hydrocarbon Type, Vol 
Aromatics 1 
Sh bbs. abwesdese 0 
Paraffins.......... 3 69 
Naphthenes 30 


Swe ec & & wr 
en womr 


~3— 


98 
0.049 


PETROLEUM 


91.0 
96.0 


98.8 


9.3 
77.8 


102 


120 
125 
131 
144 
192 
280 
Ox x 
0.4 
058 
46 
99 


0.002 0.032 


27 
17 
37 
19 
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F-1 ON can be produced by adding 
3.0 ml TEL/gallon and 0.05 gram 
Mn/gallon, by adding 1.4 ml TEL 
and 0.8 gram Mn, or by adding no 
TEL and about 1.95 grams Mn. The 
additive is about twice as effective as 
TEL on the basis of metal weight. 
Looking at it another way, if gaso- 
line A already contains 3.0 ml 
TEL/ gallon, adding about 
Mn/gallon will raise the antiknock 
quality from 88.2 F-1 ON to a regu- 
lar-grade level of 93 F-1 ON. This is 
certainly an attractive possibility. 


0.20 gram 


Once a price ratio between TEL 
and the additive has been established, 
the optimum economic combination 
of antiknocks read from a 
chart such as Figure 4. It is impossi- 
ble at the present time to have a firm 
idea of the price at which the new ad- 
ditive may become available commer- 


can be 


order to evalu- 
ate the potential market for it, the 
petroleum industry was asked to esti- 


cially, However, in 


mate its requirements on the basis of 
an assumed price of 0.85¢/gram of 
Mn as additive. At this assumed price, 
the additive costs four times as much 
as TEL on the basis of metal weight. 
rhus, any line parallel to a line con- 
necting 0.5 gram Mn with 2.0 grams 
Pb (about 1.9 mil TEL) would estab- 
lish the relative cost effectiveness of 
the antiknocks. The point at which 
such a line becomes tangent to the 
desired antiknock quality would 
therefore define the optimum concen- 
the two antiknocks. For 
this price ratio, it would be desirable 
to maximize TEL before using the 
additive in gasoline A. Most situa- 
tions will dictate the use of high TEL 
concentrations with the new additive 
being used as a supplement. 


trations of 


Blends with three base stocks— 
premium base, regular base and cata- 
lytic reformate—were studied with 
four natural gasolines. Basic inspec- 
tion data for the natural gasolines 
and base stocks are given in Table 
1, along with the gain in F-1 ON for 
various concentrations of the additive 
as a supplement to 3 ml TEL /gallon. 
The octane gains shown in Figure 3 
for natural gasolines A and D fairly 
well bracket the range in response 
for the natural gasolines studied. 
The premium base is composed of 
40 volume percent catalytic refor- 
mate, 22 volume percent catalytically 
cracked naphtha, and 38 volume per- 
cent alkylate. It is fairly representa- 
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tive of present 100-octane gasolines 
or of the average premium quality 
which might be expected a few years 
hence. The reformate stock used in 
the natural gasoline blends was the 
same stock used in the premium base. 
The regular-gasoline base stock is 
composed of 15 volume percent of 
the same reformate, 49 volume per- 
cent of the same catalytically cracked 
gasoline used in the premium base, 
28 volume percent of light straight- 
run gasoline, and 8 volume percent 
of polymer. 

Each of the three base stocks was 
blended with each of the four natu- 
ral gasolines at two different levels 
80 and 
88 volume percent. Thus, 24 blends 
of natural gasolines and base stocks 
tested. Twelve of these blends 
contained 80 volume percent of a 
base stock, 10 volume percent of a 


of base-stock concentration 


were 


natural gasoline, and 10 volume per- 
cent of The Reid 
vapor pressure of these blends varied 
from 10.2 to 12.7 pounds, while the 
percent evaporated at 158 F. varied 
from 23 to 32 percent. These blends 


normal butane. 


are therefore representative of winter- 
grade gasolines. 

The other twelve blends contained 
88 volume percent of a base compo- 
nent, 6 percent of natural 
gasoline, and 6 volume percent of 


volume 


normal butane. The Reid vapor pres- 
sure of these blends varied from 7.8 
to 10.3 pounds, and the percent evap- 
orated at 158 F. varied from 15 to 
25 percent. This group of blends is 
representative of summer-grade gaso- 
lines. 

The Reid vapor pressure of the 


TABLE 2—Composition and Quality of Regular Blends 


FUEL NUMBER dos 


TANE NUMBER 


% REGULAR BASE 


86% REGULAR BASE 
oO—--——"0 80% REGULAR BASE 


GRAMS Mr / GALLON 


FIGURE 5—Blends of natural gasoline 
in a regular grade base stock are used to 
test the effect of natural gasoline on the 
additive response. 


natural gasolines ranged from 9 to 15 
pounds (Table | 
of higher vapor pressure were not 


Natural gasolines 


used because of the difficulty of ob- 
taining good antiknock ratings on 
such However, since butane 
was used in the blends, the data can 
be interpreted to provide an indica- 


tion of the response of high-vapor- 


fuels. 


pressure natural gasolines. 


Antiknock response data, for the 
additive as a supplement to 3 ml 
TEL/gallon, in the eight blends of 
natural gasolines and regular base are 
given in Table 2, and their average 
shown graphically in Figure 5. Devia- 
tions of data points from the aver- 
age response curves are small, it is 
considered that the four different 


362 376 377 





Composition, Vol. Percent 
‘atural Gasoline B 
Natural Gasoline C 
Natural Gasoline D 
Natural Gasoline E 
Normal Butane 
Regular Base 


Total 
F-1 ON at 3.0 mi! TEL/gal. 
F-1 ON gain with additive 
Supplementary to 3.0 ml TEL, gal 
1g gm Mn/gal.... 
\% gm Mn/gal 
¢ gm Mn/gal 
1 gm Mn/gal. 
RVP, psig at 100° F 
API Gravity at 60° F 
ASTM Distillation 
Initial, °F 
Percent Evaporated at °F. 
1 ; 


90 
End Point, °F 
Recovery, Percent 
Residue, Percent 
Loss, Percent 


Dower 
mm OD & bo 
Downe 
to boto 


on 
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% PREMIUM BASE 
88% PREMIUM BASE 


80% PREMIUM BASE 


GRAMS Mn / GALLON 


FIGURE 6—The natural gasoline re- 
duced the effectiveness of the additive in 
a premium grade stock, 


natural gasolines are about the same 
in their response. Also, note that the 
average response curves have about 
the same shape. Although blends con- 
taining 80 percent base stock have 
higher antiknock quality at any addi- 
tive concentration level, this is due 
primarily to the higher antiknock 
quality of these blends at 3.0 ml 
TEL/gallon. For both sets of test 
blends, a gain of 1.9 RON is obtained 
when % gram Mn/gallon as addi- 
tive is used as a supplement to 3.0 
ml TEL/gallon. 

Since the 80 percent blends are 
representative of commercial gaso- 
lines, it is appropriate to observe that 
1%, gram Mn/gallon could raise the 
Research octane number of these 
fuels from about 94 to about 96. 
Historically, Gulf Coast cargo price 


100 
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98 


O———-—O 88% REFORMATE BASE 
Oo—-—0O 80% REFORMATE BASE 





& 100% REFORMATE BASE 
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0.75 1.0 
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FIGURE 7—The lower octane of the natural gasoline is offset by its better response 


to the manganese additive. 


quotations for regular grade gasolines, 
as well as price quotations in other 
areas, have shown a 0.5¢/gallon in- 
crease in price for an octane increase 
of four F-1 octane numbers, or 
0.125¢/gallon per F-1 ON. Assuming 
this current and historical rate of in- 
crease in market price for regular 
grades would apply in the 94 to 96 
F-1 ON range, the two octanes in- 
crease would be worth 0.25¢/gallon. 
Using the assumed price of 0.85¢ 
gram Mn, the cost of 4 gram 
Mn/gallon would be 0.21¢/gal. Thus, 
the regular grade fuel could be up- 
graded two octane numbers at a 
profit of 0.04¢/gallon, or 1.7¢/barrel. 


This is rather unusual in this day and 


age of increases in octane quality 
when increased cost frequently can- 
not be passed on to the consumer. 


TABLE 3—Composition and Quality of Premium Blends 


FUEL NUMBER | 368 


367 366 380 351 





Composition, Vol. Percent 
Natural Gasoline B 
Natural Gasoline C 
Natural Gasoline D 
Natural Gasoline E 
Normal Butane 
Premium Base 


Total 
F-1 ON at 3.0 ml TEL/gal 
F-1 ON gain with additive 
Supplementary to 3.0 ml TEL/gal 
4 gm Mn/gal 
4 gm Mn/gal.. 
46 gm Mn/gal. 
1 gm Mn/gal 
RVP, psig at 100° F 
API Gravity at 60° F... 
ASTM Distillation 
Initial, °F 
Percent Evaporated at °I 
10 vee 
20.. 
30.. 
50 
90 
End Point, °F 
Recovery, Percent 
Residue, Percent 
Loss, Percent 


134 





88 


100 
100.0 
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In premium base and in blends con- 
taining 80 and 88 percent premium 
base, the additive response is shown 
in Table 3, 
shown in 


with an 
Figure 6. 


average 
Here, the pre- 
Research 
additive 
than either of the 
age curves for premium-base blends 
This is the reverse of the 


curve 


has a higher 
number at aill 
centrations 


mium base 


octane con- 


avelr- 


situatior 
for regular base. This reversal occurs 
because the antiknock quality of the 
natural gasoline-butane combination 
is higher than that of the regular base 
and lower than that of the premium 
base. Note that in both the premium- 
regular-base blends the 
antiknock 
tained for the first % 


Mn/gallon, This 


been observed in fuels of many diffe 


base and 


greatest response is ob- 
to i’ 


gran 


phenomenon has 


ent types. 

Although the antiknock quality of 
the premium fuel is depressed by the 
addition of natural gasoline plus bu- 
tane, it can be restored to the premiun 
about 


base level by the addition of 


0.05 gram Mn/gallon. Thus, the us 
of natural gasoline for volatility ad- 
justment is very attractive when the 
new additive can be used to restor 
the antiknock quality. 

The historical and current rate of 
price increase for an increase in pre- 
mium octane quality is 0.3¢/gallon 
per F-1 octane number. Again, this 
is based on Gulf Coast cargo price 
quotations and price quotations in 
other areas. Since ¥g gram Mn/gallon 
as additive as a supplement to 3.0 
REFINER—I ol. 37, No 
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os 07S 
GRAMS Wn / GALLON 
FIGURE 8—The additive is also effective 
as a TEL supplement in a C,—C, isomer. 


ml TEL/gallon 


knock quality of premium base and 


least one 


increases the anti- 
premium-base blends by at 
octane number, the use of the addi- 
tive could upgrade the value of such 
fuels by at least 0.3¢/gallon. Thus, 
since a gain of one octane number1 
can potentially be attained at a cost 
of about 0.1¢/gallon, based on a price 
of 0.85¢/gram of Mn, these premium 
gasolines could be upgraded one 
with an increase in 


net return of 0.2¢/gallon. 


octane number 


Reformate and reformate blend 
average response curves are shown in 
and 


are shown in Table 4 


individual blend data 
Although the 
addition of natural gasoline plus 


Figure 7 


reformate slightly lowers 
the Research octane number at 3.0 


ml TEL/gallon, this octane decrease 


butane to 


is more than offset by the better re- 
sponse of natural gasoline and butane 
to the additive. The response is-not 
spectacular, but it does permit a 98.5 
F-1 ON gasoline to be raised to the 
99 level. Note that the Research 
octane number at 4 gram Mn/gallon 
is as good for the blend contaning 20 
percent natural gasoline and butane 
as for the 100 percent reformate base. 


Isomerization processes are of con- 
siderable interest to the natural gaso- 
line industry and petroleum refiners 
because they offer a means of im- 
proving the antiknock quality of 
natural gasoline, as well as other light 
gasoline components. Isomerization is 
especially attractive in natural gaso- 
line operations which already include 
fractionation facilities. Because of 
this interest, the additive response of 
isomerization products and blends of 
isomers with the other base stocks 
have been studied. The isomer used 
in these blends is representative of 
the product obtained from an opera- 
tion designed for once-through isom- 
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and 
tion of pentanes with recycling of 


erization of hexanes isomeriza- 
normal pentane. The basic inspection 
data for this C,-C, isomer are given 
in Table 1, and the additive response 
is shown in Figure 8. 

The C,-C, 


regular base, premium base, and 


isomer was blended with 


reformate, plus varying quantities of 
normal butane to adjust the volatility 
of the blends. Inspection data fo 
these blends are shown in Table 5 
The gains in Research octane num- 
ber for various concentrations of 
additive as a supplement to 3.0 ml 
TEL/gallon are shown in Figure 9 
for each of the three blends 
of octane 


In terms 
isomer behaves 
somewhat 


When % 
the gains 


gain, the 
like the natural gasolines 
Mn/gallon is 


in octane number 


eram used, 
are 1.6 
in regular base, 2.0 in premium base 


and 0.7 in reformate 


3 ———— 


| 72% Premium BASE —=> 


OCTANE NUMBER 


SAIN IN RESEARCH 


ae 07S ° 


GRAMS Mr / GALLON 


FIGURE 9 — The C,—C, isomer was 
blended into three base stocks. 


Che reformate-isomer blend is espe- 
cially interesting. This blend is com- 
posed of 25 volume percent isomer, 
70 volume percent reformate, and 5 
Re- 
forming and isomerization are the 
best 


volume percent normal butane. 


processes suited for upgrading 


the octane quality of natural gaso- 


TABLE 4—Composition and Quality of Reformate Blends 


FUEL NUMBER 


371 370 384 





Compesition, Vol. Percent 
Nat iral Gasoline 
t ra Gasol ne ( 
tural Gasoline D 
tural Geax 
Norma! Butane 


Reformate 


iota 
F-1 ON at 3.0 ml TEL ‘gal 
F-1 ON gain with additive 
Supplementary to 3.0 mi TEL gal 
bg gm Mn/gal 
4 gm Mn/ga 
46 gm Mn/gal 
1 gm Mn/ga 
RVP, psig. at 100 °F 
API Gravity at 60°F 
ASTM Distillation 
Initial, ° 
Percent Evaporated at °F 


, Percent 
Loss, Percent 


FUEL NUMBER 


TABLE 5—Composition and Quality of isomer Blends 





Composition, Vol. Percent 
Isomer 
Regular Base 
Premium Base 
Reformate 
Norma! Butane 


Total 
ON at 3.0 mi TEL/gal 
ON gain with additive Supplementary to 3.0 ml TEL/gal 
Lg gm Mn/gail. 
4 gm Mn/gal 
Le gm Mn/gal. 
1 gm Mn/gal 
RVP, psig at 100 °F 
API Gravity at 60 °F. 
ASTM Distillation 
Initial, °F > 
Percent Evaporated at °F 
10 
20 
30 
OD 
90 
End Point, °F 
Recovery, Percent 
Residue, Percent. . 
Loss, Percent 





New Additive Can Boost Octane... 





TABLE 6—Incremental Costs of Octane Improvement with Manganese Additive 


As a Supplem 


GRAMS Mn/GALLON AS ADDITIVE 


ent to 3.0 mi TEL/gal 


| CENTS PER RESEARCH OCTANE NUMBER PER BARREL 


First lecrement. Second Equal Increment 


% 





Regular Base Blends 
80 Percent Base. . 
88 Percent Base 
100 Percent Base. . 
Premium Base Blends 
80 Percent Base 
88 Percent Base 
100 Percent Base . 
Reformate Blends 
80 Percent Base 
88 Percent Base 
100 Percent Base 
Isomer Blends 
Regular Base 
Premium Base 
Reformate Base 


* No significant octane improvement. 


line. Therefore, this blend represents 
the type of gasoline that could be 
logically produced from a low-vola- 
tility natural gasoline or a cycling 
plant distillate. 

Even though the reformate-isomer 
blend has relatively poor response to 
the additive, % gram Mn/gallon 
gives a gain of 0.7 F-1 ON. Using 
the previously discussed figure of 
0.3¢/gallon per octane for the in- 
crease in value of premium gasoline, 
0.7 octane is worth 0.21¢/gallon. The 
assumed price of 0.85¢/gram Mn in- 
dicates a cost of approximately 0.21¢ 


gallon for this 0.7 octane. Thus, to 
adjust the final octane quality of the 
blend, the use of 4% gram Mn/gallon 
would be breakeven economically, but 
attractive when compared to alter- 
nate means of octane improvement. 

The new manganese additive can 
have an effect on the processing route 
which might be used to gain addi- 
tional octanes. For example, some of 
today’s premium gasolines are very 
similar to the blends of 80 percent 
reformate and 20 percent natural 
gasoline plus butane discussed in this 
paper. Additive response in these 





About 
the 
Authors 


Riggs 


R. J. Riggs is a project engineer 
for Ethyl Corp., at Detroit, where 
he does engineering work related to 
the most effective use of the com- 
pany’s products. He received a B.S. 
degree in chemistry and an M.S. 
degree in refinery engineering from 
the University of Tulsa. In 1949 
he joined Sunray Oil Corp. as a 
process engineer, He later worked 
as technical assistant to the vice 
president, chief process engineer, 
project engineer, and chief mechan- 
ical engineer. Riggs joined Ethyl in 
1957 as a project engineer in Detroit. 


C. J. Wolf is a supervisor in 
Ethyl Corp.’s Refining Operations 
section, Refinery Technology divi- 
sion, Detroit. He is doing work re- 
lated to the most effective use of 
the company’s products. He re- 





Wolf Sabin 


ceived a B.S. degree in chemical 
engineering from the University of 
Notre Dame, and a M.S. degree in 
chemical engineering from the IIli- 
nois Institute of Technology. He 
previously worked for Standard Oil 
Co. (Indiana) and Socony Mobil 
Oil Co., and joined Ethyl in 1953. 


W. W. Sabin is chief refinery 
technologist for Ethyl Corp.’s Cen- 
tral region, Chicago, where he does 
work related to the most effective 
use of the company’s products. 
After receiving a B.S. degree in 
refining engineering from Colorado 
School of Mines, he joined Utah 
Oil Refining Co. as a chemical en- 
gineer in the research department. 
Sabin joined Ethyl’s Research and 
Development department in 1955 as 
a refinery technologist. 








PETROLEUM 


gasolines is not very attractive. If the 
octane quality of such a gasoline is 
raised by increasing reformer sever- 
ity and producing a higher octane 
reformate, the new additive will be 
of little value for incremental octane 
improvement. On the other hand, if 
the increase in antiknock quality is 
obtained by adding alkylate to the 
blend, as in the case of the blends of 
premium-base gasoline with natural 
gasoline and normal butane, 1 or 2 
incremental octane numbers could be 
obtained at an attractive cost by 
using the additive. 

Oc tane-improvement costs are con- 
veniently expressed in terms of “cents 
per Research octane number per 
barrel.” The cost of various octane- 
improvement methods can be com- 
pared on this basis. Octane-improve- 
ment costs in the range of 10 to 20¢ 
F-1 ON Bbl. for pool gasoline and 15 
to 35¢€/F-1 ON Bbi. for premium 
gasoline have been calculated and re- 
ported by many sources for octane 
numbers that are not much above 
present levels. In fact, some refiners 
are faced with improvement costs in 
these ranges at the present time. 

The additive is potentially very 
attractive when its com- 
pared to these octane-improvement 
costs. Using the assumed price of 
0.85¢/gram Mn, octane-improvement 


costs are 


costs have been calculated at various 
additive concentration levels and in 
the various blends. Table 6 summa- 
rizes calculated octane-improvement 
costs for the gasoline blends discussed 
in this paper. The use of at least '% 
gram Mn gallon is competitive cost- 
wise with current means of octane im- 
provement in all of the combinations 
of stocks tested. 

It is emphasized that these data 
are presented only for orientation pur- 
poses. Other stocks behave differ- 
ently, and other cost figures can 
change these improvement costs sig- 
nificantly in either direction. How- 
ever, the basic conclusion is valid 
Low concentrations of the new addi- 
tive offer a means for octane im- 
provement which should be very com- 
petitive with other methods of octane 
improvement, and therefore should 
be of considerable interest to the 
petroleum and natural gasoline in- 
dustries. 


This report was condensed from a 
paper presented before a meeting of 
the Natural Gasoline Association of 
America at Dallas, April 16. ++ 
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FIGURE 1—At some concentrations of orthoxylene the octane 
numbers of the blends are poorer than either parent stock. 
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FIGURE 2—The meta- and paraxylene isomers are not sepa- 
rated because they have similar octane blending charactistics. 
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Using Cs Aromatics to Get Octanes ? 


Determinations made on a number of various base stocks show what the 
xylenes and ethyl benzene do to octanes. These data will help you predict the rating of 
your next blend containing C, aromatics. 


D. V. Trew and J. W. Howells 
Cities Service Refining Corporation 
Lake Charles, La. 


THE MODERN petroleum refiner 
is increasingly concerned with the 
production of the high quality gaso- 
line blending components needed to 
make high octane fuels, At the pres- 
ent time, 100-plus octane gasoline 
is being marketed. Furthermore, it 
is predicted there will be gasoline of 
107 to 110 F-1 octane number avail- 
able by 1960. 

In addition to the usual high 
octane components of light catalytic 
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cracked gasolines and the volatility 
components such as butanes, it is 
necessary to use two other types of 
stocks. These are isomerized paraffins 
such as produced from isomerization 
units or from alkylation units, and 
aromatics which are produced by 
the various reforming processes. 
The use of reformate and isomer- 
ized paraffins as high octane gaso- 
line components creates some prob- 
lems in connection with their blending 
characteristics. In the case of the aro- 
matic reformed gasolines, this blend- 
ing problem is particularly evident. It 
is exaggerated by the refinery prac- 
tice of either solvent extracting or 


precisely fractionating these aromatic 
streams to prepare components of rel- 
atively high aromatic purity, 
Experience with the blending of 
these aromatic components shows 
aromatics have an excellent high 
octane number when the component 
is run by itself. However, this is not 
always true when the aromatic com- 
ponent is analyzed in a normal gaso- 
line blend. Usually it is found the 
aromatic material blends at a con- 
siderably lower octane number. 


The blending characteristics of the 
pure C, aromatics in conventional 
refinery stocks were determined in 
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Using Cg Aromatics to Get Octanes ? an effort to investigate and define 
this problem. 

While admittedly octane determina- 
120.0 tions at these higher levels are partic- 
ularly difficult to obtain and substan- 
tiate, every effort was made to assure 
accuracy. In every case, determina- 
tions were made at least in triplicate 
on three different engines. Based on 
the assumption that near maximum 
lead usage is economical, all of the 
work was done on the F-1 (Research 
engine with 2.5 ml. TEL per gallon 

A sample of mixed meta- and para- 
xylene of 99 percent plus purity, a 
sample of 99 percent plus purity ortho- 
xylene, and a sample of 99 percent 
plus purity ethyl benzene were the 
pure aromatic stocks used in this pro- 
gram. The meta- and paraxylen 
isomers were not separated becaus¢ 
preliminary work indicated they were 
very similar in their octane blending 
characteristics. The refinery stocks in 
which these aromatics were blended 
were: 

® Light propylene alkylate frac- 
tion 

® Virgin naphtha 

® Light catalytic gasoline 

@ Heavy C, aromatic fraction 

© Blend of light high octane gaso- 
line 

Laboratory analyses of these blend- 
ing components are listed in Table 
1. The gasoline blend represents a 
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ct COO ee normal blend without the heavy aro- 
CITT CTTTETI TTI ttt ttt matics. A blend of the heavy aromat- 

=x — Aromatic Concentrate ttt ics in this light blend in normal con- 
|a- Propylene Alkylote ot centrations results in a gasoline with 
te- Light Catalytic Gasoline 172 acceptable volatility and boiling 
o- Viewin Gesoliee HH range. The first four refinery gasoline 
ttt components were selected to typify the 


+ + + 4 + ° . 
t four basic hydrocarbon types: iso- 
t merized paraffinic, straight chain 
oaraffinic, olefinic, and aromatic. 

40 60 F 


Volume % Ethyl Benzene When orthoxylene is blended with 


these components (Figure 1) a blend- 
p ; ae . ing depreciation is found in all com- 
FIGURE 3—Ethyl benzene gave widely varying octane characteristics depending on aan P ith tl ssible exceptic 
the type of base stock, ponents with the possible exception 
of the virgin gasoline. Normal blend- 
ing of gasoline stocks results in a 
linear relationship between the octane 
number of the two gasolines. A study 
— Sieh RES Ta of these blends indicates that con- 
| Light | Virgin } Heavy | ! i a i Q sian > 
\Propylene| Catalytic} Light | Re- |G centrations of 30 percent or less of 
Alkyinte | Gaseline | Naghthe | formate orthoxylene results in blends of an 
2 | 27 | 67s 37.6 5.5 octane number not only poorer than 
pa , the proportional blend but actually 
2 106 y &S 
10 Percent 2 5 27: poorer than the base octane number 
30 Percent j 1: . : ¢ . . . = 
50 Percent 95 ? 1% + of either parent stock. In general, a 
70 Pere 5 a: on 4 
ob Seman 5 + 91: ; blend of 30 percent orthoxylene with 
E. P. 31 24 ‘ a 29° ‘ . aie ie at = 
a - 4 98.0 4 any gasoline except straight chain 
Res. Percent : A paraffin results in a gasoline having 
Octane No.: | 
F-1 + 2cc TEL 99.7 83.4 | 106.5 an octane number about two num- 


F-1 + 2.5ce TEL 74 84. 107.6 ner 
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TABLE 1—Analysis of Blending Components 








Gravity, °API 
Reid Vapor Pressure, 
Distillation, °F: 
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The blending characteristics of the 
mixed meta- and paraxylene isomers 
are somewhat different from those of 
the ortho isomer (Figure 2). In alkyl- 
ate, representing an isomerized par- 
affin base, a blend appreciation is 
found when up to 50 percent xylene 
is used. Above 50 percent concentra- 
tion there appears to be only a slight 
negative deviation from the propor- 
tional blending line. This portion of 
the blending curve is not well defined 
as it is believed concentrations of over 
50 percent aromatics are not prac- 
tical in normal blending. In the virgin 
gasoline the meta- and paraxylene 
blends nearly proportionally showing 
the same relation as that of the or- 
thoxylene and straight run gasoline. 

The blending value of the meta- 
and paraxylenes in catalytic gasoline, 
aromatic concentrate and a blended 
gasoline are very similar. In all cases 
a blending depreciation exists. 

Ethyl Figure 3 
widely varying octane characteristics 
depending on the type of base stock. 

These graphs present some of the 
complexities of the problem of the 
blending heavy aromatic concen- 
trates. In alkylate one aromatic 
thoxylene) shows a blend deprecia- 
tion, one (ethyl benzene) shows an 
appreciation, and the third (meta- 
and paraxylene) indicates both an 
appreciation and depreciation. There- 
fore, the blending value of a mixed 
C, aromatic stock varies considerably 


benzene gave 


OrT- 


depending on the varying percentages 
of the aromatics present and the con- 
centrations in which it is used. 

A general scheme can be developed 
aside from these complexities for the 
prediction of the effect of these high 
aromatic components in a gasoline 
blend. In Figure 4, the blending data 
of the three C, aromatics with the 
catalytic gasoline (Figure 4) show a 
reasonably linear relationship among 
the various blends. These lines if ex- 
trapolated to the ordinate indicate 
a blending value of approximately 
98.5 F-1 @ 2.5 cc TEL per gallon 
can be used for the catalytic gasoline 
and 111, 109.5 and 101.5 can be used 
for the meta- and paraxylene, ethyl 
benzene and orthoxylene, respectively. 
By the use of these depreciated num- 
bers, blends of these aromatics with 
catalytic gasolines can be calculated. 
It is believed these blends of catalytic 
gasoline and aromatics can then be 
blended proportionately with the 
other gasoline components. 

Several general conclusions from 
these data are of value in gasoline 
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catalytic gasoline show a 


linear relationship over a wide range of concentrations. 


blending. These are: (1) of all the 
C, aromatics, the orthoxylene is the 
least desirable, having a definite 
blending depreciation with all normal 
blending stocks. This would indicate 
the material might be of most value 
to the refiner in lower octane gaso- 
lines where appreciable quantities of 
straight run gasoline may be used; 
(2) in all cases the blending of C, 
aromatics with light catalytic gasoline 
resulted in a blending depreciation. 


These peculiarities in the blending 
characteristics of the pure C, aro- 
matics indicate the necessity of ex- 
tensive experimental blending of any 
relatively pure aromatic stock to de- 
termine the optimum usage of the 
stock in the refiner’s gasoline. The 
value of any such stock might be con- 
siderably different in cases where 
type and concentration of refinery 
stocks vary. 
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Know Your Asphalts—Part 11 





Here's Data on 


Specialty Products 


These specialty asphalt materials 
are the real money-makers 


of the asphalt industry. 


E. J. Barth 
Asphalt Consultant 
New York City 


PERHAPS THE most useful asphalt materials are the 
specialty products. These comprise some 30-40 industrial 
products which are produced by compounding blown or 
straight run asphalts with fatty oils, waxes, resins, rub- 
bers, blown oils, etc. 

Asphalt emulsions for paving and roofing fall into this 
group of materials and some find extensive use in road 
paving work. 

Specialty products, based on asphalts, are: water- 
proofing cements, plastic outdoor piping cements, pipe 
coatings, expansion joint compounds, mineral rubbers, 
battery box sealers, floor and roof tiling, kraft paper 
laminating asphalts, paints, lacquers, self-hardening ce- 
ments, anti-rust compounds, linoleum adhesives, “No- 
drip” insulation, industrial tapes, canal linings, masonry 
waterproofing cements and similar industrial products. 

Asphalt emulsions may be dispersions of asphalt in 
water or water in asphalt. The first type can be diluted 
with water for thinning purposes, the latter type can be 
only diluted with more asphalt, it being the external 
phase. 

The first type are asphalts emulsified using certain 
soaps soluble in water and employing mechanical meth- 
ods for dispersion of sub-microscopic size asphalt par- 
ticles in the water. 

Water in asphalt emulsions are produced by stabilizers 
of the clay type, although soaps are used in certain cases. 
This type is more commonly used in industrial products 
than the water-soluble type. They are graded somewhat 
similar to road oils into three types. Emulsions are a 
means of furnishing the asphalt binder desirable for roads 
or other surfaces in easily applied form without necessity 
of heating. In some cases slightly elevated temperatures, 
50-180 F, are used for ease of spraying the heavier vis- 
cosity grades. 
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Asphalt emulsions are fluid materials which “break” 
when applied to a surface, at a rate depending on the 
nature of the emulsion and how it was produced. This 
so-called “break” signifies that the emulsion has begun 
to precipitate the dispersed asphalt as a uniform layer 
of bulk asphalt onto the surface to be coated. Water in 
the emulsion evaporates, leaving the asphalt film as a 
coating. In theory, the emulsion due to its very low vis- 
cosity and soap contents thoroughly seeps into the aggre- 
gate particle spaces, spreads over the aggregate through 
powerful wetting and spreading forces, and in situ at 
the proper calculated time starts to “break.” The pene- 
trating effect of these emulsions is said to be far superior 
to cut-backs or road oils, described in Part 10 of this 
series. 

Depending on the time of “break,” water, binder, and 
soap content, these products are classified as Rapid Cure, 
Medium Cure, and Slow Cure types. 

Generally emulsions contain from 55-68 percent of 
binder, which is required to be of certain quality and 
penetration. The remainder is water and soap. All three 
ingredients, their nature and relative proportions greatly 
affect the break of an emulsion. 

The method of dispersing the asphalt into the water, 
or water into asphalt, is very important since it affects 
particle size. This also has a bearing on the sieve test, 5 
day settlement test, and storage stability 

States Specifications vary as to desired physical proper- 
ties due to climatic or local conditions for road building. 

Once the asphalt film has been formed by the emul- 
sion “break,” this film must not wash off in rainy 
weather. True and intimate bond of the asphalt with the 
aggregate is most essential. The nature of the aggregate 
also greatly influences the rate of break and the bond 
effects of the asphalt film. 

Water-in-asphalt types are quite plastic with just 
enough water dispersed to make them easily applied by 
brushing, etc. Thinners, driers, resins and often rubber 
may be added for the industrial grades. This type re- 
quires special equipment and uses high grade fillers, with 
or without stabilizers, such as bentonite, kaolin, glue, 
casein, etc. 

Both the slow-break asphalt-in-water and the clay type 
materials form the basis of many industrial specialty 
products. The specialty products are made to achieve 
certain industrially desirable properties, and are being 
studied from a rheological point-of-view. 

For instance, the property of thixotropy enters into 
the manufacture of many automobile undercoating plas- 
tics and sound-deadeners-materials applied by spraying, 
but depositing an asphalt film or coating which defies the 
laws of gravity and remains “put” on the surface to be 
protected. 

Many of these products are based on oxidized asphalts, 
often thinned to a workable consistency and reinforced 
with fibres, clays, Portland cements, driers, resins, gums, 
dried blood, casein, etc. The physics and chemistry of 
these materials is receiving increased study by building 
institutes, highway groups, and private enterprise. 

The compounding of these materials is gradually 
emerging from an “art,” with its many formulas and 
recipes, to an exact science. Often so-called contradic- 
tory properties can be incorporated into the one product, 
making it unique from a competitive point of view. 


“ 


Part 12 will be published in an early issue. 
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Turbine Autos Shift Chemical Needs 





Turbine-powered automobiles promise some 
drastic changes for the chemical market. 


Take a look at 


some of the possibilities for the future. 


Herman W. Zabel and Roger Williams, Jr. 
Roger Williams Technical and Economic Services 


Princeton, N. J. 


DESPITE THE many develop- 
mental problems that still exist it is 
our feeling that a gas turbine power 
plant will be on practically all new 
automobiles within about 10 to 15 
years. Let us examine some of the 
probable effects on the consumption 
of chemicals that will be induced by 
the oft-bruited introduction of the 
gas turbine power plant for auto- 
mobiles. 

We are deliberately vague in con- 
junction with time. The exact timing 
of the introduction of the turbine is 
the “$64,000 question” in Detroit. 
Further, we have no illusions about 
the efficiency of present turbines. It 
is lousy for start-stop driving; about 
equal to the efficiency of the present 
piston-powered engine for automo- 
biles for open road driving. But this 
facet of the discussion could keep up 
for some time. there 
must be a reason for the almost 
frantic pace of the search by the auto- 
mobile companies for a turbine- 


Nevertheless, 


powered automobile. There is. It is to 
sell automobiles. Let us examine this 
statement more closely. 

Since World War II, automobiles 
have been sold on the basis of “‘some- 
thing new.” But continued demands 
for something new have forced manu- 
facturers to delve deep into their re- 
search backlog. As a result we have 
high horsepower in the present auto- 
mobiles, power brakes, power steering, 
high compression engines, automatic 
transmissions, air conditioning, multi- 
barrel carburetion, lower silhouettes— 
and still higher horsepower. Right 
now Detroit wants something “new” 
again—in order to brace sagging 
sales. And the turbine will be new. 
In its original conception it was to be 
a “small” power plant for the auto- 
mobile. Thus, it could be placed any- 
where in the car body. And this tur- 
bine could provide Detroit with 
“something new” for nearly a decade 

Mention of a makes it 
necessary to discuss an often neglected 


decade 





by a turbine engine: 


* Antifreeze 
* Lubricants 


* Fuel Additives 





When Turbine Powered Autos Come... 


These markets will suffer if the conven- 
tional gasoline engine of present day cars is replaced 


* Byproduct Hydrogen 


* Cracking Catalysts 


* Pig Iron 
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point in any discussion of a new 
product. Use of the gas turbine in 
automobiles will not immediately ban- 
ish piston-powered automobiles from 
the highways. First, what are the 
assumptions that have been made in 
derivation of this statement? 


© The first sale of a turbine-pow- 
ered automobile will take place in 
1965; half of the cars sold by 1970 
will be turbine-powered; 80 percent 
by 1975. 

® Automobile production will be at 
an average annual rate of 6 million 
units per year. 

@ Average car life is ten years. 

Under these conditions 1975 will 
see about 30 million turbine engines 
in automobiles, just over 30 percent 
of all of the automobiles on the road. 
Even with this extremely rapid rate of 
entry, it will be 1970 before the total 
number of piston-powered automo- 
biles will cease to increase. Certainly 
any facility installed to service re- 
ciprocating engine-powered auto- 
mobiles can be fully amortized before 
the number of reciprocating engine- 
powered automobiles on the road will 
decrease. 

Let us turn now to the chemical 
requirements which will probably be 
eliminated or modified, and certain 
subsidiary changes that will occur. 


Antifreeze—The gas turbine will 
require no coolant. No coolant—no 
antifreeze. No antifreeze—a very soft 
market for ethylene glycol and ethy- 
lene oxide. Antifreeze demands make 
up a very major percentage of glycol 
sales, 

Similarly, no antifreeze—a softer 
market for methanol. Antifreeze de- 
mands provide a small portion of the 
total requirements for methanol. Al- 
though methanol is required for most 
gas turbines utilized on aircraft, it 
probably will not be used on turbines 
for automotive propulsion. If any of 
you have ever ridden a turbo-prop 
airliner, you may have noted messages 
painted on the wing. One is for ]P-4, 
another is for synthetic oil only, while 
a third is for water-methanol. Water 
and methanol are injected for fuel as 
the plane takes off—to provide an 
additional burst of power. In the year 
1957, the Armed Services took about 
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15 percent of all methanol produced. 
And most of it was used for this pur- 
pose. Actually the entry of the gas 
turbine has increased the demand for 
methanol, since Air Force require- 
ments are above the “take” for auto- 
motive antifreeze. But this increase 
will be confined to aircraft. 

Lubricants—The lubricant to be 
used on the main bearings of the 
automotive turbine is unknown. Some 
in Detroit say the lubricant will be a 
hydrocarbon while others say the lu- 
bricant will be a synthetic material. 
If a hydrocarbon is employed, an oxi- 
dation inhibitor will be required and 
a sizable oil cooler. A synthetic oil is 
more costly—but probably would not 
have to be changed for the life of the 
car—certainly no more than once a 
year. We feel that eventually a syn- 
thetic will be employed. And the 
manufacture of this synthetic will not 
be a small business. 

In any event the market for many 
of the present additives to lubricants 
will disappear upon the advent of the 
gas turbine. 

Fuel Additives—Production of fuel 
additives such as tetraethyllead (TEL) 
is big business in any language. We 
won’t make any effort to estimate the 
quantities of ethyl fluid used beyond 
noting one statistic from the U. S. Bu- 
reau of Mines. Out of a total con- 
sumption of lead metal in the United 
States of 1,178,000 tons in 1956, 192.- 
000 tons were consumed in the pro- 
duction of tetraethyllead. 

Only recently has it appeared that 
manufacture of metallic sodium might 
be released from near complete de- 
pendence upon its use for TEL. Ele- 
mental chlorine is produced whenever 
metallic sodium is produced in the 
Downs cell. It is also used to manu- 
facture ethyl chloride (byproduct hy- 
drogen chloride can also be used 
here), ethylene dichloride, and bro- 
mine for ethlyene dibromide. TEL 
production is a sizable net consumer 
of chlorine and withdrawal of its de- 
mand can make a soft market for 
metallic sodium and chlorine. 

In addition to TEL we have to 
consider TCP, boron compounds, gas- 
oline colorants (red for premium 
grade gasoline) , additives for ice-pre- 
vention, etc. 

“Byproduct” Hydrogen— Much of 
the recent capacity increase for syn- 
thetic ammonia has been based on 
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the so-called “byproduct” hydrogen 
from the reformers which split it off 
in the conversion of napthenic to aro- 
matic hydrocarbons. This hydrogen 
will eventually be needed for two 
uses: first, for hydrodesulfurization; 
second, to saturate all stocks used for 
gas turbine fuel. When these supplies 
are exhausted hydrogen manufacture 
on a very large scale will be required. 

Catalysts—The catalysts used for 
cracking petroleum will see a greatly 
decreased consumption. The deep 
cracking associated with catalytic 
cracking will not be required. Thus, 
demands for sodium silicate and acid- 
treated clays will decrease. In addi- 
tion catalysts for reforming will no 
longer be required. 

Pig Iron—The turbine to power an 
automobile will weigh much less than 
the cast iron block and head for a re- 
ciprocating engine. To that extent 
less pig iron will be required, less 
coke required, and a lesser volume of 
chemicals will come from byproduct 
coke ovens. Present high octane gas- 
oline plants can take up any slack 
that might occur in reduced coke 
oven operations and consequent re- 
duced supplies of aromatic hydrocar- 
bons. 

New Metals or Ceramics—The 
automotive gas turbine will probably 
require new metals or ceramics for 
operation at a maximum temperature. 
But the alloys to be used directly, or 
for a ceramic coating, will undoubt- 
edly be based on low-cost iron. For 
aircraft uses the more costly and 
“newer” alloys can be considered. But 
Detroit is very conscious of produc- 
tion costs and a low cost material 
must be used. Just what material it 
will eventually be is not now known. 
But if its unit value is high it prob- 
ably will find little usage. Possible 
exception: Buckets for the turbine 
wheel. 

The foregoing categories affected 
by the introduction of gas turbine- 
powered automobiles is broad and the 
net effect in each is large. But I would 
like to add one category which directly 
affects everybody—money. 

If the production of fuel for a tur- 
bine-powered engine is simplified as 
much as has been indicated, the petro- 
leum refineries will eventually be able 
to reduce the investment required for 
fuel manufacture. Note that the word 


“eventually” is used since this change 
is a long way off. Where this money 
will be used is up to the refiners, Oil 
production, however, is a capital gob- 
bler. Also many 
are akin to 


refinery operations 
manulacture of petro- 
chemicals. These two avenues of con- 
sumption of capital are offered only 
as possibilities. 

The turbine- 
powered automobiles promise some of 
the most 


introduction of gas 


far-reaching and drastic 


changes in the chemical industry that 


have ever occurred, The problem {ac- 
ing Detroit is to match 75 years re- 
search, development, and production 
of piston-powered automobile engines 
by ten years of research on turbine- 
powered automobile engines. We 
think they will do it + + 
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Locate Tower Nozzles Quickly 


Same time and detail work locating tower internals and nozzles by using 
these charts and tables. 


Brian D. Wookey 
Kellogg International Corporation 
London, England 





THE PHYSICAL interpretation of 
process requirements inside a tower 
is frequently more exacting than the 
exterior piping. Often the location of 
an internal part fixes within strict 
physical limits the location of tower 
nozzles, instruments, piping and steel- 
_ See Fig. 5. work. Consequently, the freedom 
> which the layout man usually enjoys 
eF -lgpeegg in the initial stages of design can be 
severely restricted. He may be forced 
to switch his attention from the over- 
all layout to tedious, large scale set- 
ting out of tower internal details. This 
is a lengthy but essential part of his 
work, done to avoid internal and ex- 
ternal interferences coupled with 
poorly designed piping. 

Much time and detail work in set- 
ting out tower internals can be saved 
by using the tabulations and graphs 
presented here. 
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Tower Internals 


Figure 1 shows a typical process 
vessel sketch. Dimensions and details 
are developed by the process vessel de- 
signer. Vapor and liquid flows deter- 
mine tower dimensions. Tower 
throughput and working pressure are 
important factors in choosing an eco- 
nomical shell diameter, 








B'Reboiter Orewol? % The number of trays are determined 
—e .e by the degree of fractionation re- 
% quired. Usually the tray diameter and 
Y | 20° Mebovler Metyrn. _s ° . . ° 
spacing are so chosen that entrain- 
ment does not exceed 5-10 percent. 
The depth of the liquid in the 
tower bottom and consequently the 
length of shell beneath the bottom 
6" Botfoms trapout boot is controlled largely by 
Fle? . . . 
— Gasoume Recycle the required holding time for the 
Pump. 
tower bottom product, 






































The vapor space beneath the bot- 
tom tray is influenced by the reboiler 
FIGURE 1—Typical vessel sketch as developed by the process engineer. circuit, when provided. Reboiler draw 
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off quantities and the density of the 
vapor/liquid mixture in the return 
line governs both nozzle and trapout 
boot sizes. Vapor quantities to the 
bottom tray and liquid quantities from 
the bottom tray can be calculated by 
means of heat balance around the re- 
boiler. 

Tray spacing is occasionally in- 
creased to permit access from outside, 
via manholes, to important internal 
piping. If the tower is in very “dirty” 
service the minimum tray spacing is 
considerably influenced by the distance 
required to locate a manhole at every 
tray for cleaning and maintenance. 
The distance above the top tray is 
usually sized to accommodate reflux 
inlet piping, vapor outlet piping and 
the provisions of a top manhole for 
inspection of the critical head-to-shell 
weld, and tray installation. 

The pressure vessel designer (acting 
between the process and layout engi- 
neer) engineers the physical details 
of the tower. Arrangements of tower 
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(b) 


internals are discussed in the follow- 
ing and alternative possibilities are 
explored for arranging process nozzle 
connections. 


Nozzles and Piping Economy 

Figure 2 shows typical reboiler 
drawoff connections for a_ single 
flow tray. This connection, often one 
of the largest nozzles on the tower, 
can be very influential in arranging 
the orientation of trays. The simplest 
and most economical location for re- 
boiler drawoff connections is shown 
on sketch (a). Alternative locations 
may be placed within the angular 
limit of 2a°. This angle, of course, 
depends on the size of the 
draw-off nozzle and the 
trap-out boot at the tray downflow, 
dimension “h”. 

In the interest of more economical 
external piping arrangement, the noz- 
zle arrangement shown on Sketch (b) 
can be used within the angular limits 
of 180°. This arrangement adds to the 


reboiler 
width of 


























FIGURE 3—(Above) 


for single flow trays. 


Manhole locations 


FIGURE 2—(Left) Reboiler drawoff noz- 


zle locations. 


cost of the tower, but this is usually 
more than saving through 
better tower piping. The remaining 
segments of 90° —a°® 


offset by 


are impractical 
locations for reboiler drawoff connec- 
tions for obvious practical reasons. 
The reboiler line 


presents no problem as it can be lo- 


return connection 
cated beneath the trapout boot and 
can be orientated anywhere on the 
circumference of the tower. 

Figure 3 shows the arrangement of 
typical single flow trays within a 
tower shell, Access is frequently 
needed to specific trays by using shell 
manholes or handholes. These are in 
addition to drawoff and reflux con- 
nections with their associated internal 
piping. The arcs b° shown on Figure 
3 give the angular limits in which a 
shell manhole or handhole 
placed. 

Figure 4 shows the arrangement of 
typical double flow trays. Here, the 
possible areas for shell manhole loca- 
tion are restricted to the four seg- 


can be 
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FIGURE 4—Manhole locations for double 
flow trays. 


ments c°. Manholes and handholes 
are not usually placed in either the 
downflow or seal-pot section of trays 
Process connections are not located in 
the downflow sections of trays, unless 
specifically required by the process. 

Generally where internal piping is 
arranged over a tray a manhole is also 
provided. Reflux nozzles are provided 
with internal pipes which discharge 
the liquid into the seal pot of the tray 
below. This internal is diagrammati- 
cally shown by the process vessel de- 
signer as in Figure 1. The obvious and 
cheapest physical interpretation is as 
shown in Figure 5a. However. if the 
tray orientation has already been fixed 
within prescribed limits by other fac- 
tors, this nozzle location may be in a 
very undesirable position for good 
piping arrangement. This problem 
can-be overcome as shown in b, but 
the designer must take care that the 
horizontal leg of the internal pipe 
clears the tops of the bubble caps or 
weir dams. He must make sure that 
the internal pipe itself can be fabri- 
cated for easy removal through a 
manhole or can be fabricated inside 
the tower shell. 

The vapor outlet nozzle (Figure 6 
can be located at the top of the head 
a), or it can be located in the shell 
with an internal pipe bend leading 
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FIGURE 5—Typical internal reflux piping. 
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FIGURE 6—Two types of overhead piping arrangements. 


FIGURE 7—Distribution piping arrangements. 
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FIGURE 8—Grid for internal layout sketches. 


toward the center of the head (b). 
These alternative arrangements allow 
the piping designer more flexibility in 
locating the overhead line, and ar- 
ranging platforms to the top manhole, 
vent and instrument connections. 
Figure 6a shows not only a simple 
outlet connection but allows the best 
access through the manhole. Figure 
6b shows quite common internal pip- 
ing, and it has the advantage of mak- 
ing blinding of the vapor outlet nozzle 
accessible from the platform which 
serves the top manhole. The vessel 
vent connection can also be piped to 
be accessible from the same platform. 
This arrangement eliminates the need 
for a small platform above the top head 
around the vapor outlet nozzle for 
blind, instrument and vent access. 
Figure 7 shows a double cross dis- 
tribution pipe. In arrangement (a) the 
shell nozzle orientation is restricted to 
2xc°. Arrangement (b) does the same 
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job and gives complete freedom of 
orientation of the shell nozzle if the 
distributor is above the top tray. If it 
is located as shown in Figure 1 the 
orientation would then be governed 
by the tray downflows. This alterna- 
tive is only possible where space per- 
mits dimension “1.” 

Internal piping for vapor outlets, 
reflux inlets, inlet distributors and 
tray drawoffs must be designed to 
clear such obstructions as bubble caps, 
weir dams, downflow and tray sup- 
ports. At the same time they must ful- 
fill the process requirements for their 
location, as well as the physical re- 
quirements of fabrication to enable 
withdrawal through the shell man- 
holes. 


Access Is Important 
If withdrawal is impossible, and in- 
ternal piping must be fabricated in- 
side the tower, adequate arrangements 
must be provided for removal and 
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handling of such piping within the 
tower so that no obstruction is en- 
countered when 
ternals. 

Accessibility, whether internal or 
external, is very important and is 
often not given enough consideration 
A balance must be made between the 
external accessibility of connections 
from ladders and platforms and in- 
ternal accessibility from shell man- 
holes, handholes or removable 
tions of trays. 


removing other in- 


sec- 


For example, a shell manhole open- 
ing must not be obstructed by internal 
piping unless that piping is removable 
through the manholes or can be slung 
clear from an internal hitching point 
In either case, the break flange bolts 
must be accessible from the manhole 

The consideration of the design of 
even simple internals illustrate these 
five steps which can be applied in the 
design of all internal piping: 

1. Analyze the functions of the inter- 
nals. 

2. Determine the desirable location 
of the shell connections relative to 
external requirements (piping, plat- 
forms 

3. Determine the desirable orientation 
of trays to suit all internal require- 
ments. 

4. Lay out the internal piping re- 
quired to satisfy the prefered loca- 
tion of the shell the 
preferred tray orientation, and if 
necessary adjust these to make a 


nozzle and 


workable arrangement. 

5. Determine the practical physica! 
design of the internal piping rela- 
tive to cost, removal and/or han- 
dling together with internal and 
external accessibility. 

All of these considerations must be 
made early in the design as they bear 
directly on the external arrangement 
of a tower. The examples shown are 
simple cases of internal design that 
occur very frequently. Orthodox 
methods of large scale layouts require 
much time and labor, Even more time 
is expended with more complicated 
and unusual cases. 


Graphs and Charts for 
Quick Design 


Tower internal layout grid, shown 
in Figure 8 has been designed to save 
time. By using a series of tracing paper 
overlays, a portion of any tower of 
specified diameter can be traced, free- 
hand, and the internal tray, manhole 
or nozzle can be sketched in to scale. 
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FIGURE 9—Use this chart for determining 
the centerline of vessel to face of flange 
dimension for hillside connections. 
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With the help of the radial grid, cor- 
rect relative orientations can be made 


Hillside connections are another te- 
dious job. These connections are often 
used for temperature points in tray 
seal pots. When seal pot width pre- 
vents sufficient thermowell immersion, 
a hillside connection is the only solu- 
tion. The correct dimension from the 
center line of the tower to the face 
of flange of the hillside connection 
must allow for bolt withdrawal. This 
is usually found by setting out to scale 
and measuring the required dimen- 
sion. 

Figure 9 can be used for a quick 
solution of the problem. It can be 
used for all sizes of hillside connec- 
tions in horizontal and vertical vessels. 
The example shown on the chart cites 
an 8-inch 300-pound RF hillside noz- 
zle located 12 inches from the point 
of tangency of a 5-foot diameter ves- 
sel. (See Figure 9.) The standard 
nozzle standout which allows for bolt 
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TABLE 1—Minimum Nozzle Spacing—%Inches 


(All Dimensions Are to the Nearest 44’) 
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Minimum Center Line To Center Line Dimension—Reinforcing Pads Governing 


TABLE 2——Minimum Nozzle Spacing—%iInches 








FIGURE 10—Minimum center line to center line dimension for nozzle flanges and reinforcing pads can be determined from these 


tables. 


withdrawal and a nominal thickness 
of insulation is required behind the 
flange bolt hole nearest vesel shell. 

Enter the chart at the vessel diame- 
ter, and follow the curve until it meets 
the horizontal line giving the distance 
of the top bolt hole from the point 
of tangency (i.e. 1”-0” to nozzle cen- 
terline plus 6%-inch pitch circle ra- 
dius of bolt circle). Move along this 
line the number of divisions equal to 
the standard nozzle standout (in this 
case, 11 inches) and drop vertically 
to the bottom of the chart where the 
centerline of vessel to face of nozzle 
flange dimension off 
3 feet 3 inches 


can be read 


Minimum nozzle spacing can be 
found in two quick reading tables 
Figure 10) which give minimum al- 
lowable nozzle spacings along a vessel 
shell for any combination of nozzle 
sizes up to 24-inch diameter. This en- 
ables relative nozzle elevations to be 
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established on a tower if the nozzles 
are on the same orientation. 

They can also be used for nozzles 
on the top and bottom of horizontal 
drums, The figures for flange clear- 
ances have been calculated on 300- 
pound flanges as 150-pound and 300- 
pound flanges are the most commonly 
used ratings. If, larger 
flanges have to be used, clearance di- 
mensions should be separately de- 
termined and tabulated. 

The table in Figure 10 also allows 
for both reinforcing pads (Table II 
and flange clearances (Table I) 
erning. For all normal minimum spac- 
ing, the larger figure obtained from 
the two factors should govern, but in 
particularly tight cases a common re- 
inforcing pad can be used. 

For example the linear clearance is 
required between the centerlines of an 
8-inch x 300-pound nozzle and a 3- 
inch x 300-pound nozzle, Enter Table 
I at 8 inches in the left hand vertical 


however, 


gov- 
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column and move horizontally until 


the vertical column under the 3-inch 
figure is The figure here 


is the minimum center- 


reached. 
1234 -in hes 
line to centerline dimension between 
flanges. Enter Table II at 3 inches in 
the right hand vertical column and 
move horizontally until the 
column above the 8-inch 
This 1414 inches) is 
the minimum centerline to centerline 


vertical 
figure is 
reached. figure 
dimension between reinforcing pads, 
and in this example will govern un- 
less a common reinforcing pad is used 


Angular nozzle spacing is the final 
problem to be dealt with here e.g., 
the determination of the minimum 
angular spacing for nozzles at the 
same or adjacent elevations in a slen- 
der tower. This occupies countless 
hours of work in making large scale 
setting out sketches. Where angular 
room is limited because of the small 
diameter of a tower or for reasons of 
oF 
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FIGURE 11—Minimum clearance between nozzles when flanges 


govern. 


FIGURE 12—(Right) Minimum clearance between nozzles when 


reinforcing pads govern. 


accessibility, every inch is important, 
and clearances between nozzles must 


be kept to a practical minimum 

The minimum angular distance be- 
tween the centerlines of any two noz- 
zles in a cylindrical vessel shell is de- 
termined by one of three factors: 


A minimum practical clearance 
between flanges 


) 


2. A minimum practical clearance 
between reinforcing pads 

3. A minimum practical clearance 

necks at the in- 

side face of the shell. 


between nozzle 


The linear distance for (1) is meas- 
ured along a chord of a circle 1 foot 
6 inches greater in diameter than that 
of the vessel under consideration, This 
assumes a nozzle standout of 9 inches 
see Figure 11). 
The 
> 


3) are measured along a chord of a 


linear distances for (2) and 


circle equal to the diameter of the 
vessel under consideration (see Figure 
12 and 13). 

Considering 300-pound nozzles, the 
maximum reinforcing pad diameter 
(plus clearance) exceeds that of the 
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flange diameter (plus clearance) for 
4 inches. However, it 
be automatically assumed that 
for all nozzles of 4-inch diameter and 


under the flanges govern, or that for 


all nozzles over 
canno 


all nozzles over 4-inch diameter the 
pads govern, as in a small diamete 
vessel, the clearance re- 
quired between nozzle necks as in a 
small diameter 


clearance 


minimum 


vessel. the minimum 
between nozzle 
necks at the point of entry into the 
shell both considera- 
tions; viz. a° in Figure 13 is less than 
a° in Figures 11 and 12. Even if this 
is not so, because of the sharp con- 


required 


may override 


vergence of nozzles in small diametet 
vessels, the reinforcing pad require- 
ments can govern even when the pac 
itself is smaller in diameter than the 
nozzle flange. 

When the angular distance between 
two nozzles must be an absolute mini- 
mum, factor 2 above is discounted, as 
a combined reinforcing pad can be 
used, This should be the exception 
than the combined 


rather rule, as 


reinforcing pads (or pads of smaller 


diameter than twice the nozzle diame- 





ter) are often thicker than the vessel 
shell thickness, requiring special plate 
for this small item. 

There are. therefore, two alternative 
cases: 

Case 1. Normal 
tions assuming separate 
reinforcing pads. 

Absolute minimum condi- 


minimum condi- 


Case 2. 
tions assuming a combined 
reinforcing pad. 

For each of these cases, only two of 
the three factors have to be consid- 
ered 

1) and 

1) and 

The total minimum 
mensions for factors (1) 
flange 


For Case 1, these will be factors 
2), and for Case 2, factors 
> 
2 


clearance di- 
and (2) [% 
¥Ya-inch (for 150-pound 
through 900-pound flanges) and ¥2 
pad + 1l-inch respectively] are tabu- 
lated in Figure 14, 
for factor (3 


but those shown 
do not include the min- 
imum clearance between the O. D. of 
nozzle necks which can only be de- 
termined when the shell thickness of 

the vessel is known 
i.e. If t = shell thickness in inches 
d = outside diameter of noz- 

zle neck 





Locate Tower Nozzles Quickly . . . 





d+4t, 
































FIGURE 13—Minimum clearance between 
nozzle necks at the point of entry into the 
vessel shell. 


then the linear distance for factor 


vies 2t. 


3. = 


Figure 14 gives a table for d to 


) 
which 2t must be added when known. 
This table assumes nozzles fabricated 
from pipe and flanges. If forged weld- 
ing necks are used, -4 can be ob- 
tained from a manufacturer’s cata- 
logue. 

Consider the three triangles outlined 
in Figure 11, 12 and 13. The angle 
a° in each triangle is the clearance 
angle for the particular factor illu- 
strated. 

Notice that this angle will vary di- 
rectly with the linear clearance di- 
mension (x) required for the nozzle 
in question and will equal sin™ 
As the length of the hypotenuse, (y 
remains constant for each vessel di- 
ameter under consideration, a graph 
of “clearance dimension” (x) against 
“clearance angle”’ a° can be drawn for 
any diameter of vessel. 

This has been done on the accom- 
panying graph Figure 15 for vessels 
with a range of diameters from 1 foot 
to 10 feet in 6-inch increments. 

The linear distance for the two fac- 
tors to be considered for the required 
conditions should be entered on the 
graph at the appropriate place, and 


150 





Nozzle 
Size 


HALF FLANGE DIA. + 14” 
150 Lb. | 300Lb. | 400 Lb. 


Nozzle 


600 Lb. 900 Lb. Size 





164% 18% 








Insulation Note: The figures tabulated above and in Figure 10 are for uninsulated nozzles. For 
insulated nozzles where clearance between insulation is required add the thickness of insulation to 
the figure obtained for flange clearance dimensions only. 


All figures in inches 








FIGURE 14—Total minimum clearance between nozzle flanges assuming pipe is for 
nozzles. These figures are for un‘nsulated nozzles. For insulated nozzles where clearance 
between insulation is required add the thickness of insulation to the figure obtained for 


flange clearance dimensions only. 


the minimum clearance angle for each 
nozzle determined as shown in the 
following example, 


Example 1. It is required to find 
the minimum angular spacing be- 
tween a 6-inch x 300-pound R. F. 
nozzle and an 8-inch x 300-pound 
R. F. nozzle at the same elevation in 
a tower 2-foot inside diameter and 
with a shell thickness of three-eighths 
inch. A combined reinforcing pad is 
to be used, as absolute minimum con- 
ditions are required. 

The factors to be considered are: 

1. Clearance between flanges. 

2. Clearance between nozzle necks 

at the inside face of the shell. 

Using the table in Figure 14 read 
off the clearance dimension for an 
8-inch x 300-pound flange (8 inches) 
and for a 6-inch x 300-pound flange 
(634 inches). 

These clearance figures are meas- 
ured along a chord of a circle 1 foot 
6 inches greater in diameter than 
that of the tower (i.e. 3 feet 6 inches 
diameter. ) 

Enter these dimensions at the left 


hand edge of the graph and project 
horizontally until they meet the curve 
of D = 3 feet 6 inches. Drop verti- 
cally from these points and read off 
the clearance angle required for each 
flange, i.e. 221° for the 8-inch flange. 
and 19° for the 6-inch flange. 

Again using the table in Figure 14 
read off the clearance dimension fot 
an 8-inch nozzle neck (454¢ inches 
and for a 6-inch 
inches 


nozzle neck (3%4¢% 
Add to these figures 2t (34- 
inch) i.e. 544 inches and 414g inches. 
These clearance figures are measured 
along a chord of a circle equal to that 
of the tower i.e. (2 feet). Enter these 
dimensions at the left hand edge of 
the graph and project horizontally 
until they meet the curve of D = 2 
feet. Drop vertically from these points 
and read off the clearance angle re- 
quired for each neck, i.e. 25° for the 
8-inch neck and 1934° for the 6-inch 
neck. 

The total angle for this latter con- 
sideration is greater than that for the 
first 4434° against 
414°). Therefore, the practical min- 


consideration 
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Locate Tover Nozzles Quickly . . . 








Minimum ancre 
ELEVATION SHOWING PADS ONLY 











i 


PLAN 


FIGURE 16—Normal minimum clearance assuming separate reinforcing pads. 


imum angular spacing for these noz- 
zles will be 45°. 

Example 2. When determining the 
minimum angular location for noz- 
zles which are staggered along the 
vessel shell as shown in Figure 16, the 
minimum centerline to centerline di- 
mension (x) can be read from the 
table of data for longitudinal nozzle 
spacing, Figure 10. (This is accurate 
enough for all practical purposes al- 








though the theoretical distance is 
measured along a curved surface 
Dimension (y) is set by the de- 
signer, and thus the dimension (z 
can be calculated. This figure can 
then be entered on the graph and the 
minimum angle obtained as for “in 
line” This angle, however, 
will be the complete angle between 
the nozzle centerlines as shown in the 
plan view of Figure 16. Although 


nozzles. 


FIGURE 17—Method of using Figure 15 to determine angular clearances between 
verticle lines and platform brackets. 


152 


Figure 16 illustrates normal minimum 
conditions assuming separate rein- 
forcing pads, the same procedure can 
be applied to absolute minimum con- 
ditions with a minimum clearance be- 
tween flanges and a combined rein- 
forcing pad. 

Figure 15 can be developed for ves- 
sels over 10 foot diameter, and it can 
be used for many other purposes than 
that just described. 

For instance, angular clearances 
between vertical lines and platform 
brackets on towers can be easily de- 
termined, the radial distances 
from the centerline the 
linear clearance dimensions are 
known. 


once 


tower and 


Example 3. Enter the linear clear- 
ance dimension (c) from Figure 17 
on the graph (Figure 15) and move 
horizontally to the curve which gives 
D equal to twice the radial distance 
from the tower centerline (1 
this 


from 
intersection vertically to 
the required clearance angle. 

This application of Figure 15 can 
be of great assistance to checkers of 
piping layouts where there are large 
numbers of similar angular clearances 
to be investigated. 


move 


This procedure can be followed 
for many other instances which arise 
on layout studies and piping draw- 
ings where angular clearances ar 
required and when only linear clear- 


ances are known. 
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TEMPERATURE CHANGES and work calculations 
for adiabatic compression or expansion of gases may be 
made in any one of three ways, all assuming reversibility: 


1. Mollier Chart Method—Starting with the initial 7 
and P values, the final JT and both H values are read on 
the same entropy line of a Mollier chart of the gas. For 
an adiabatic process the work done on the gas is equal 
to AH. 


2. Entropy Balance Method—Using generalized iso- 
thermal effects of pressure and the ideal gas state S and H 
values, the final temperature required to satisfy the con- 
dition AS = 0 is found and the value of AH for the path 
is calculated. 


3. lsentropic Exponent Method—U sing exponents de- 
fining temperature and volume changes with pressure for 
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FIGURE 7.1—Illustration of isentropic path on log pressure- 
enthalpy diagram, showing Mollier chart method of finding 
final temperature and calculation of H for reversible and 
adiabatic compression. 
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REOUCED TEMPERATURE, T,; 


FIGURE 7.2—Deviation from perfect gas law. 


the gas, final temperature and work are computed by where : 

simple equations. . , | initia aii dices 
When a Mollier chart is available for the gas in- AS’ = residual entropy 

volved,® the first method, which is illustrated by Figure : 

7.1, is the most convenient. On the abscissa of Figure 7.1, For an isentropic path 

four enthalpy differences are illustrated. (H.,— H,) is the i 

enthalpy difference for isentropic path. (H, H, ) is Sa 


the ideal gas state enthalpy difference for the terminal oe 
temperatures of the isentropic path. The other AH values 
are the isothermal pressure corrections to the enthalpy at 
the terminal temperatures. A generalized chart for evaluat- 


ing these pressure corrections was presented previously.* 


Ss.” 


: E é i 4(AS’) = AS,’ Ss,’ 7.4 
As Mollier charts are available for only a few pure 


components and practically no mixtures, this calculation Values of AS’ were given previously** as functions ol 
method is very limited. For example, it cannot be used r, and P,. 
for most process calculations because these gases are In the third method, two isentropic exponents are used 
usually mixtures, Some of the charts available for mixtures One of these isentropic exponents, n’, defines the change 
are the H-S charts presented by Brown’ for natural gases of temperature with pressure while the other, n, defines 
of gravities from 0.6 to 1.0. the change of volume with pressure. These definitions are 
The second method can be applied to mixtures as well as follows: 
as pure components. In this method the procedure is to ~~ 
find the final temperature by trial, assuming a final tem- (RB) 
perature and checking by an entropy balance (correct Ti \ Ps 
when ASpain = 0). As reduced conditions are required 
for reading the tables or charts of generalized thermody- 
namic properties, the pseudo critical temperature and 
pressure are used for the mixture. Where: 
Entropy is computed by the relation 


Cr 
S=S°—RIinP+As’ (7. tle 


, 


for perfect gases 
# 
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FIGURE 7.5—Exponent function for gas compression calculation-high range. 
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TABLE 7.3—Values of ideal Gas State Heat Capacity, Cp°, BTU/LB Mole—°F. for Paraffins and Olefins 
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TABLE 7.4——Values of ideal Gas State Heat Capacity, Cp , TABLE 7.5—Generalized Thermodynamic Properties of Gases for 


‘ i ion Calculati 
BTU/LB Mole—'F for Miscellaneous Compounds Sas 6S ee eee 





Table 5 continued on next page 


C Cy) —R (the ideal gas state) and equation 


becomes C; Cp —R 


Charts for ACp, (Cp Cy) and Cp/Cy were presented 


previously” for real gases. The value of Cp/Cy was shown 


to De very iarge for reai gases and OD\ 1ously no 1e€ COr- 
I l f ] 1 of l t tl 
Where rect exponent for isentropic compression and expansion 
Cp° = Ideal gas state heat capacity at constant pres- calculations 
sure . 1: ' 
Generalized charts for the isentropic exponents have 
at. ui > 2 tie f > » > isobari at 
Cy eet, ot an ssure on the isobaric hea been prepared and are presented here 
é sP - 4P ‘ 


Cy) = heat capacity difference Temperature Change Exponent. Expressing the rela- 


At low pressures and high temperatures \Cp — 0 and tionship given in Equation 7.5 differentially for 


a con- 
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TABLE 7.5— (Continued) TABLE 7.5—(Continued) 


L (—) 
= | RT. 
) \Ge—Cr} AC S ’ 3T-/ Pr | Ce—Cr| ACp 


0.812 3.21 1.62 | 0.490 
0.918 3 0.550 
030 3; 0.610 
143 } 2.3 0.670 
259 S 0.740 
3S 2 , 0.800 
644 3. f 0.940 
915 

200 











WhO 
1 be GO de de ee GO OO OO PO 


0.963 


0.968 
0.881 
1.000 
1.064 
1.150 


NAN © 


0.05 1.965 
0.10 1.951 
0.15 929 
0.20 908 
0.058 0.25 887 
0.118 0.30 86 

0.178 0.35 S47 
0.24 0.40 827 
0.30 0.45 806 
0.36 0.50 TRS 
0.425 0.55 

0.490 

0.560 
0.630 
0.700 
0.780 
0.3860 
0.940 
1.11 

1.30 

1.51 


Gon Gre Gon oe Ge G78 Ge St Oe Ge Ot 
So ee ee a) q 


oe 


0.085 
0.190 
0.278 
0.387 
0.485 


tn toto 
me o3 co 


PS 


765 


743 
724 


ae 


663 


me mp WwW nNnmwhynr 
ane ean 


tr bo 
or ee OF 


& 


4.90 
5.80 
7.00 
8.7! 


SSSSu 


2.00 
2.0 


‘ 2.66 
0.995 5 4.5 i 3.06 


0.922 37 28.3 3.50 
0.863 | 5.187 | 2 : ARS 
0.820 | 

0.795 

0.790 

0.800 

0.820 

0.846 

0.880 

0.913 

1.005 5 53 495 
1.110 | 0.690 4! 7 492 


1.960 0.070 7 0.053 
1.942 0.158 174 0.104 
1.015 0.245 33 0.160 
S90 0.330 . 0.212 
N64 0.416 2.4) 0.265 
840 0.510 531 0.320 
815 0.605 0.375 
792 0.708 3 0.440 


0.900 


stant entropy path and solving for F where: 


inT P (aT. >) Rl , (- 
ds _ ashe -) scale —| Z+T |= 
(sinB) =(3F)s ee (3 I I ( 


The variables in Equation 7.8 will be transformed. When (=) ‘ 
S is a function of P and T, the following transformation 
relationship is obtained. Equation 7.10 was derived previously* (see Part 1 of cur- 
rent series also) while Equation 7.11 follows from the 
definition of Cp. 
Combining Equations 7.8, 7.9, 7.10. and 7.11 gives, for 


an isentropic path: 
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TABLE 7.5— (Continued) 


aZ 
w(*) 
RZ 8T-/P,|Cp—Ce| ACp 





TABLE 7.5—(Continued) 


&Z 
ns (2) 
3T,/ Pe | Cp—Cy 





























Tr P,; AH /T. AS Tr P, RZ 
0.70 1.775 0.365 3.23 1.73 0.970 0.520 ) 1.10 0.678 3. 
0.30 1.743 0.987 3.49 2.03 1.104 0.600 1.20 0.741 3.48 
0.90 1.712 1.118 3.74 2.38 1.250 0.680 1.30 0.800 3.63 
| 1.00 1.654 1.246 4.02 2.71 1.305 0.760 1.40 0.368 3.80 
1.10 1.657 1.373 4.33 3.10 1.555 0.850 1.50 0.930 ,.O7 
} 1.20 | 1.629 1.491 4.68 3.46 1.705 0.935 1.60 0.987 4.14 
1.30 1.603 1.627 5.03 3.85 1.87 1.02 70 1.048 4.31 
1.40 1.577 1.743 5.44 4.27 1.12 1.80 ] 1.105 4.50 
1.50 1.552 1.868 5.84 4.70 1.21 1.90 i 1.160 4.66 
] 1.52 18 3 : 1.31 2.0 1.69 1.214 4.85 
1.7 if 2.06 1.41 2.2 1.678 2 5.19 
1. 1 2 1.51 2.4 661 Rg 5.51 
1.4! 2.33 1.61 2.6 1.650 160 5.85 
1.4 0 8 1.639 5, 6.18 
1 1 569 6.46 
I 655 6.95 
1 
1.31 
; , : 5, 0.05 1.985 0.015 2.06 0.040 0.045 0.0193 
3.5 1.298 2.272 11.00 8.90 90 x 0.10 1.978 0.032 09 0.097 0.089 0.0385 
4.0 1.330 1.770 0.10 8.20 5.19 2.97 0.15 1.970 0.050 2.12 0.145 0.13! 0.0585 
0.20 1.960 0.070 2.17 0.192 0.180 0.0785 
4 0.05 1.975 0.045 2.08 0.080 0.058 0.028 0.25 1.951 0.084 2.20 0.240 0.225 0.099 
0.10 1.965 0.095 2.13 0.160 0.115 0.056 0.30 1.945 0.100 2.25 0.293 0.270 0.118 
0.15 1.952 0.138 16 0.24 0.173 0.084 0.35 1.938 0.112 2.30 0.344 0.315 0.138 
0.20 1.940 0.190 2.22 0.320 0.230 0.112 0.40 1.930 0.130 2.33 0.395 0.360 0.158 
0.25 1.930 0.230 2.30 0.400 0.288 0.140 0.45 1.911 0.164 2 38 0.445 0.405 0.178 
0.30 1.919 0.271 36 0.48 0.346 0.170 0.5) 1.914 0.176 2.41 0.500 0.448 0.200 
0.35 1.908 0.322 2.42 0.570 0.406 ).200 0.55 1.908 0.192 2.46 0.550 0.495 0.220 
0.40 1.897 0.3% xO 0.457 0.464 0.225 0.60 1.1 0.219 250 0.600 0.540 0.240 
0.65 805 0.240 2.55 0.660 0.580 0.258 
0.45 1.885 0.405 2.87 0.74) 0.525 0.255 0.70 RAR 0.262 2.40 0.710 0.630 0.277 
0.50 1.875 0.455 2.43 0.84) 0.58 0.285 yy 1.878 304 2.70 0.830 0.710 0.316 
0.55 1S 0.497 2.70 0.93) 0.645 0.315 x) sf 0.357 2m 0.940 0.805 0.360 
0.60 1.852 0.548 2.80 1.030 0.702 0.345 00 1.850 0.400 7 1.060 0.805 0.400 
0.65 1.841 0.589 287 1.130 0.763 0.372 1.10 1.840 0.450 wo 1.19 0.980 0.440 
0.70 1.830 0.630 2.95 1.220 0.825 0.400 1.20 1.830 0.500 3.12 1.30 1.06 0.480 
0.80 1.810 0.720 11 1.440 0.935 0.460 1.30 1.819 0.546 5.23 1.42 1.15 0.520 
0.90 1.780 oR 4) 1.650 065 0.530 4) ao 0.591 47 15. 1.24 0.560 
1.7 7 180 1.50 1.7990 0.641 48 1.67 1.33 0.600 
1 
1 i) 790 0.680 50 1.80 1.41 0.640 
1.7 540 0.77 70 1.780 0.730 3.70 1.92 1.50 0.680 
1.6 690 0.84 1.80 1.771 0.768 a2 2.06 1.59 0.720 
1 wn 0.900 x») 0.200 3.95 2.20 1.68 0.7600 
) 1 } 0.9% 20 0.832 4.06 2.32 1.76 0.800 
70 1.635 2 60 2.020 5 22 0. 8R8 43 260 1.93 0.880 
1.80 1.620 $5 v 2.160 2 24 0.935 45 2.90 2.10 0.960 
a0 1.605 75 4.17 2.29 2 0.980 4.77 3.15 2.26 1.030 
2.0 1.590 7” 6.05 4.45 2.90 2 28 1.018 4.98 45 2.42 1.110 
2 565 SRO 6.65 5.10 2.66 : 0 052 5.16 3.70 2.56 1.180 
54! a 7 5.70 2.90 52 5 25 5f 4.35 <9 1.340 








0.05 1.080 0.030 207 0.060 0.02 
0.10 1.972 0.048 2.11 0.120 0.047 
0.15 1.0¢ O77 2.14 0.180 O70 
0.20 1.950 { 0 2.19 0.245 0.094 
0.25 1.940 0.140 2.25 0.310 0.119 
0.30 1.9 0.167 ». 30 0.370 0.141 
0.35 1.925 0.195 2.36 0.430 0.164 
0.40 1.916 0.224 2.41 0.495 0.188 
0.45 1.907 0.28 2.48 0.560 0.215 
0.50 1,800 0.29 2.52 0.430 0.237 
0.55 1.800 0.320 2.59 0.700 0.263 
0.60 1881 0.359 2.64 0.764 0.285 
0.65 1.872 0.388 2.70 0.840 0.310 
0.70 1.885 0.415 2.77 0.910 { 4 
0.80 1.848 0.482 2.90 1.060 0.380 
0.90 1.832 0.548 01 1.200 915 0.430 

oo R18 0.612 17 1.370 008 0.48 


In reduced parameters the numerator becomes 


n[z+t.(st-)p, | 


The units of the numerator are those of R, which is 
1.9875 when Cp is Btu/pound mole 
may be written Cp + ACp. 








F. The denominator 


The numerator of Equation 7.12 has been evaluated®* 
as has the isothermal pressure correction to the heat 
capacity.* For completeness these items are included here. 

From a large-scale plot of compressibility factor, Z, 
versus T, with lines of constant P,, illustrated by Figure 
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1.500 


) 


which was made by cross-plotting Figure 28 of 
Reference 2). values of the derivative Z/oT; 


obtained graphically 


p, were 
Smoothed values of this derivative 
are plotted against T, for lines of constant P, in Figure 
} for the lower pressure range. 

Using values of the first temperature derivative of Z 


and the original values of Z, the exponent function 
R [ z T.( =), ] was computed and plotted against 
reduced pressure with lines of constant T, in Figures 7.4 
and 7.5 

generalized thermodynamik 
Z/eT,)er, Cp —Cy, AC», 
used in compression calculations 


Tabulated values of the 
properties (ZR,RT, 

-AH/T, and AS’ 
are given in Table 7.5. 

AC» values may be obtained from Figure 7.6 which is 
repeated here from a previous article for convenience. 
Critical constants required for applying these generalized 
correlations to light hydrocarbons and other gases are 
given in Tables 7.1 and 7.2. 

Values of Cp° required for applying Equation 7.12 and 
computing the isentropic temperature changes exponent 
are given in Tables 7.3 and 7.4 for light hydrocarbons 
and other gases. These tables were prepared from the 
compilations of API Research Project 44°. 


Volume Change Exponent. Expressing the relation- 
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ship given in Equation 7.6 differentially and solving for 


n gives 
_— (3k _ Bi (==-) 
Ao | se. ae ev /s 


The variables in Equation 7.13 are transformed in a sim- 
ilar way to that applied to Equation 7.8. This will be 
shown in more detail. 

Expressing S as a function of T and P gives 


=(), 7+(8) 
dS= (sr), 4T+(ap), oP 


Dividing by dV, placing a constant entropy restriction on 
the three unrestricted terms, and rearranging gives 


os oT 
)> (; +). 
a an 
(35) 5 
The three terms on the right-hand side may be 
to have the following equivalents: 


(7.13) 


shown 


(+) 
T \oP/t 


Combining Equations 7.14 through 7.17 
(=) ; e(s) 
Combination Equations 7.13 and 7.18 gives 

(ov)r (cr) 
ov 7 Cy 
In terms of the compressibility factor 
a [ (a2 ) ] Cr 
= 1 “ OinV a Cy 


Changing Equation 7.20 from a differential to a differ- 
ence form for small changes in pressure gives 


gives 


Cp 


n= Cy G 


Zz 


In Z, 
i a Te” a 


1 


/ 


Cx > 


In Z. a In-p 


Equation 7.21 gives the isentropic volume change ex- 
ponent as the product of two terms, the heat capacity 
ratio, and a correction term for deviation from perfect 
gas laws. 

The correction term defined by Equation 7.22 was 
evaluated from a generalized compressibility factor cor- 
relation. Short reduced pressure increments (AP, = 0.1 
were taken in these calculations. In plotting the results on 
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Cy versus P, scales (see Figure 7.7), smooth continuous 
curves were drawn through the 0.1 P, internal steps 
Thus, Figure 7.7 gives point values of the correction term 
Cy, i.e., for an infinitesimal difference between P, and P 

The heat capacity ration Cp/Cy had been previously 
evaluated for hydrocarbons and a generalized correlation 
developed. For convenience, Figure 7.8 is reprinted here 
Discussion. The correlations presented here for the 
isentropic exponents n and n’ have interesting character- 
istics, 

At low pressures and high temperatures the term 
R [z + T; (=), ] approaches R, while ACp ap- 
proaches zero. Thus, Equation 7.12 gives values of 
n’— 1)/n’ that approach R/C», 
is approached. 


as the ideal gas state 


As the critical point is approached, both the numerato 
and denominator of Equation 7.12 approach high values 
In this region Figures 7.4, 7.5, and 7.6 are not very reli- 
able, however. 

The trend for the isentropic volume change exponent 
and P, is illustrated on Figures 7.7 and 
7.8. Although the value of (Cp/Cy 


the critical is approached, the correction Cy, 


with changing T, 
gets very large as 
Figure 7.7 

offsets this by approaching zero as T, > 1.0 and P, > 1.0 

In the next installment the temperature change expo- 
nent for polytropic (i.e., with heat addition or removal 
paths will be developed. 

In the following installment, a generalized method fo: 
estimating average values of n’ and n for short isentropic 
paths will be given. These will be shown to be more con- 
venient for some applications than the point exponents 
given here. 

The point values of the isentropic exponents presented 
in this chapter do serve useful purposes, however. They 
show the relationship between the isentropic exponents 
and the heat capacity ratios for real gases. This distinc- 
tion is not very widely appreciated. In addition, thes 
point values of exponents are more useful for estimating 
polytropic exponents. 
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While by no means a universal pro- 
cedure, it is customary for some cor- 
porations in the oil industry to call 
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FEW REALIZE the extent of the 
an engineer-constructor 
makes when he submits a competitive 
bid on a complete refinery project. 


for competitive bids from as many as 
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8 9 
Bidding Period—Weeks 


refinery estimate can cost up to 12,000 man-hours. 











four or five 


soil information. 
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Management Review 


Here are the reasons why preparations of a typical 40,000-bpcd 


firms and to include in 
the invitation only the basic process 
data, general requirements, site and 


This leaves the particular choice of 
action to the bidder and requires 
much study to achieve the lowest 
over-all refinery cost. The design de- 
















Bid Date-t 


Here’s the extent and sequence of appli- 
cation of engineering and estimating time 
in preparing a typical refinery estimate. 


velopment and subsequent cost esti- 
mate may represent an outlay of per- 
haps $100,000 or more on the part of 
each bidder, an expenditure of con- 
siderable concern at any time and 
particularly in today’s highly competi- 
tive climate. 

This high cost of speculative bid- 
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What Does a Refinery Estimate Cost? .. . 





ding must be paid for by the industry 
and invariably becomes a part of the 
current cost of doing engineering and 
construction work. 

Many refiners realize that when 
a project is in the early stages of de- 
sign both talent and money can be 
conserved by negotiation with a qual- 
ified engineer-constructor rather than 
by soliciting competitive bids, This is 
evidenced by the substantial propor- 


tion of work that is negotiated. The 


refining corporations favoring the 
competitive bidding practice may fail 
to see its shortcomings. It is the pur- 
pose of this article to review this form 
of bidding and the resulting problems. 


Definition of Project 

In calling for competitive bids the 
extent to which the oil company de- 
fines the design for the prospective 
bidders varies widely. The client may 
furnish only a crude oil analysis and 
a list of the desired products together 
with minimum quantities of certain 
control products. In this case the bid- 
ders receive no process scheme, no 
flow diagrams and no plot plans. 
From such a starting point a great 
deal of process design and engineer- 
ing is necessary for an intelligent pro- 
posal. 

In some cases, for example, there 
might be a choice between a catalytic 
polymer and an alkylation unit, be- 
tween various types of reforming, or 
a wide choice of power generation. 

In other cases the bidders receive 
some flow diagrams and suggested 
plot plans, If a process scheme is in- 
dicated it facilitates the engineering 
for bidding and appreciably reduces 
the man-hours expended in preparing 
the proposal. The bidding expense 
generally will vary in inverse ratio to 
the amount of information established 
by the client at the time the Invita- 
tion to Bid is issued. 

Because of this particular area of 
possible definition by the client, the 
bidding cost per bidder may range as 
high as $200,000 for a typical 40,000 
barrel-a-day “grass roots” refinery, to 
as low as $50,000 or $60,000. Obvi- 
ously the bidders’ investment is large 
anywhere in this range. On one re- 
cent project with four bidders, the 
low bidder was virtually tied with an- 
other leading contractor, He had ex- 
pended approximately $100,000 on 
this proposal. All of the bidders were 
highl, competent, reliable engineer- 
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constructors, any one of which would 
be expected to negotiate in a trust- 
worthy manner a fair price for the 
project. 

On a number of projects the oil 
company has asked each bidder, after 
all the bids were submitted, to de- 
velop various alternates prior to 
awarding the work. 


Typical Bid 

This article will consider a bid re- 
quest where more than the bare mini- 
mum of information is supplied by 
the client. A typical Invitation to Bid 
which specifies the crude charge, the 
required products, and lists the refin- 
ery units or plants desired, would 
state the scope of the work somewhat 
as follows: 

(a) A 40,000 bpcd single stage at- 
mospheric crude unit. 

b) Straight-run gasoline fraction- 
ation and stabilization facilities. 

c) A catalytic reformer. 

d) Caustic and water wash facili- 
ties for light products. 

e) Gasoline blending and additive 
facilities. 

f) Products will be LPG, leaded 
and unleaded gasoline, kerosine, diesel 
oil, and fuel oils. 

Customarily provided with such an 
Invitation to Bid will be preliminary 
plot plan, soil reports, and certain 
basic process data. Assuming for this 
illustration a fairly well defined Invi- 
tation to Bid, these data from the 
client would comprise a description of 
the crude oil, elemental flow dia- 
grams, material balances, space veloc- 
ities and product specifications. They 
would also include brief general de- 
sign and construction specifications, 
and detailed client standards such as 
piping and electrical specifications. 

Such a bid request would stipulate 
that each bidder submit with his pro- 
posal information along the follow- 
ing lines: 

Process area plot plans, sections 

and elevations. 

Non-process area plot plans. 
Piping and instrument diagrams. 
Electrical single line diagrams. 
Mechanical and plant specifica- 
tions. 

Detailed specifications for auxili- 

ary units and buildings. 

) For each process unit the follow- 

ing items: 

(1) Process specifications. 
2) Process flow diagrams. 
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3) Data sheets on equipment 
and machinery. 
+) Estimated utility, chemical 
and catalyst consumptions. 
In addition, frequently the bidders 
will be asked for development of al- 
ternate schemes such as the use of 
some other crude, use of other proc- 
esses, or the inclusion of provision fo 
future specified expansion, Careful 
consideration of any unusual process 
requirements or special client de- 
mands must be completed by the bid- 
der before the actual determination 
of quantities and pricing can be made 
Naturally these alternates and special 
the work re- 
quired to prepare the proposal. 


considerations add to 


Once the decision is made to sub- 
mit a proposal, the bidder is faced 
with two separate basic problems o1 
design phases: 
1.Completion of a satisfactory out- 
line definition of scope and a cor- 
responding study of what this defi- 

tion will cost, and 
2. The preparation of the complete 

cost estimate of the project. 

Scope Definition 


lem 


The first prob- 


entails considerable process lay- 


out engineering study and analysis. 
but the second problem cannot be 
solved without such preliminary en- 


Not 


process desieons 


gineering. only must the basi 
be developed to the 
point where the major equipment 
process piping and structures can be 
sized and priced, but other facilities 
dependent on the process design must 
be developed and defined. These in- 
clude crude charge facilities, product 
pipelines and loading facilities, prod- 
uct tankage and pumps, steam and 
electric production and distribution 
effluent disposal, water systems and 
fire protection facilities. 

Frequently the time allowed for 


bidding may be relatively short so 
that development of the necessary 
basic data may require the services 
of a number of senior process and 
project engineers and estimators work- 
ing simultanenously on both problems 
Thoughtful planning at this point to 
make the most effective use of engi- 


neering know-how can mean 


dollars saving to the client, but does 
not minimize the bidding cost. Thor- 


many 


oughness cannot be sacrificed without 
jeopardizing the total project cost. 

Engineering Manpower. Translat- 
ing the preliminary process engineer- 
ing into terms of manpower, the 
40,000-barrel refinery might require 
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the efforts of 6 to 8 top-flight process 
men for 7 to 8 weeks, building up to a 
peak of 18 to 20 process engineers 
during 2 
engineering period. 


to 3 weeks of the process 
Besides the process engineering, 
several design and layout engineers 
would begin their work after about 
the first two weeks and would build 
up to a peak of 25 or 30 engineers 
in the fourth or fifth week, continu- 
ing at that level for several weeks. 

[hese engineers would develop 
economical equipment arrangements, 
piping and instrument diagrams, pipe- 
ways, and design and size the many 
units of equipment, piping, utilities 
and structural details to a point suit- 
able for estimating. They would pre- 
pare preliminary designs of founda- 
tions, underground lines, electrical 
distribution, location of motor control 
centers, major building and control 
houses, flares, and disposal areas. They 
would make layouts of roads, walks, 
paving and sewers, as the various 
plots and arrangements crystallized. 
Specifications for the purpose of ob- 
taining quotations would be written. 

Design work of this nature is a step 
by step operation requiring well con- 
sidered solutions. Calculations to size 
structural members and piping to a 
point permitting competitive estimat- 
ing consume many engineering man- 
hours. These calculations may have to 
be reworked several times as alterna- 
tive schemes are studied. Similarly, 
the choice between steel and concrete 
structures will require economic study 
and may vary with each scheme. 

Will compressors be reciprocating 
or centrifugal? Will drivers be motors 
or turbines? Which turbines will be 
condensing and which back pressure? 
Will a vessel be solid alloy with ex- 
ternal insulation or carbon steel with 
internal refractories? Will the electric 
distribution be a radial or loop sys- 
tem and at what voltage? 

The correct answers to these and 
many other engineering questions 
vital to the over-all project cost can 
only be reached by evaluation and the 
answers may not be the same for 
alternative schemes studied. 

To further show the extent of some 
of the engineering required for bid- 
ding, consider for a moment the rela- 
tively simple item of sewers. The 
client has probably specified three sys- 
tems—storm, chemical and oily water 
sewers. Visualize just one of these— 
say the oily water system with its 
many “stub-ups” for vessels, pumps 
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and other equipment. The best selec- 
tion for one layout may not work 
at all for another. For example, one 
process unit layout may lend itself to 
a single oily water sewer header bi- 
secting the plot, An alternative lay- 
out may place major pieces of equip- 
ment in the central portion of the 
plot, making it necessary to run two 
headers, one on each side. 

When tentative. plot plans are de- 
veloped, the client’s concurrence is 
normally obtained. This will usually 
require working out several alternate 
over-all plans and a number of proven 






This over-all view of a typical refinery shows the many pieces of equipment for the 
various units as well as tankage and off-sites required, Determining in advance what 





would reach a peak of perhaps 12 or 
14 estimators 

The cost estimate will require site 
visiting, surveys, project 
and 
method studies, pricing of materials, 
equipment, and labor, and periodic 
reviews. In most companies much 


quantity 


scheduling, labor construction 


thought in preparing the design and 
cost estimate is devoted to producing 
a project schedule which will mini- 
mize the total refinery cost and meet 
the most desirable completion date 
The ability to engineer, procure, and 
build on rapid schedules may mean 


all this will cost requires a high degree of skill on the part of estimating personnel. 


plant layouts before an optimum 
solution is reached. 

In developing the definition of 
scope all of the process engineering 
and design engineering which has 
been briefly reviewed in this discus- 
sion might well reach a total of ap- 
proximately 7,000 or 8,000 man-hours. 


Cost Estimate. The development of 
Phase 2—the cost estimate—is begun 
as early as possible in the bidding 
period. With close liaison between 
engineering, procurement, administra- 
tion, construction and estimating 
functions, this period might be kept 
to as little as 10 to 14 weeks from 
date of receipt of the Invitation to 
Bid to the date of the presentation of 
the proposal. A normal build-up for 


the last 6 to 8 weeks of estimating 


substantial savings to a client as well 
as increased income from the early 
operation of the refinery 

Site visits are made as early as pos- 
sible with a senior team of key men 
from construction, engineering, labor 
relations and estimating. Not only 
must the geographical and construc- 
tion conditions at the site be investi- 
gated, but also political and economic 
characteristics of the area must be 
studied. Many times special legal tal- 
ent is required for this phase, particu- 
larly on foreign projects. 

The total labor force required for 
the project may mean the importation 
of some craftsmen from other areas, 
i.e.. welders or boilermakers. This 
labor force being a function of the 
physical quantities to be erected, and 
these in turn being dependent on the 
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design finally developed, it can be 
seen that the broader the choice of 
action open to the bidder in the In- 
vitation, the more complicated the de- 
velopment of the field portion of the 
estimate may become, 

Quantities are developed as soon 
as the design engineering permits. 
Much of this work must wait until 
the bidding phase of the engineering 
is nearly one-third complete and the 
major equipment has been sized, per- 
mitting quotations to be requested 
from vendors. However, a thoroughly 
experienced and competent estimat- 
ing department can do much in the 
early stages of the bidding period by 
developing unit prices applicable to 
the particular project and by setting 
up erection labor crews for many op- 
erations which are apparent from the 
general design. For instance, much 
useful work on many costs such as 
foundations, underground sewers and 
utilities, pipeways, process and utility 
piping, and structures can be done 
early and extended appropriately 
when the quantities are finalized. 
Some of the heavy lifts can likewise 
be studied and the rigging problems 
anticipated. 

Starting the estimating too early 
may add to the bidding expense as 
design schemes will often develop 
along lines that may require reesti- 
mating, nevertheless the bidder must 
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be governed by the total time allowed 
in deciding how soon he can begin 
pricing elements of the proposal. This 
is one of the difficult decisions facing 
him, one that requires experience and 
sound judgment. 

Once the major equipment is se- 
lected and layouts and piping and 
instrument diagrams are completed, 
the estimating goes forward at a rapid 
rate. Columns, drums, heat exchang- 
ers, furnaces, compressors and other 
equipment are tabulated; instruments 
are “taken-off” from the piping and 
instrument diagrams; piping is simi- 
larly tabulated by using these dia- 
grams together with layout drawings. 
Many times isometrics are prepared 
for some of the large lines, particu- 
larly for alloy piping. Foundations are 
determined from sketches and tabu- 
lated. Buildings are listed. Some can 
be estimated on a square foot basis, 
but large buildings are broken down 
in more detail, Quantities for roads, 
paving, yard work and similar off-plot 
facilities are recorded. 

Meanwhile, the purchasing depart- 
ment has devoted its efforts to proc- 
essing engineering requests for quota- 
tions, making market studies, and 
meeting with vendors. This quantity 
survey of equipment and materials is 
then evaluated, partially from quota- 
tions and partially from known cur- 
rent prices. Along with the materials 
and equipment, the various labor 
crews and construction equipment are 
assembled on paper and priced. Con- 
struction management reviews the 
work as it is completed, During this 
period a significant share of engineer- 
ing is spent in analyzing quotations 
received and in conferring with 
vendors. 

To achieve the desired result, an 
intelligent bid at optimum over-all 
refinery cost, frequent coordinating 
meetings are called as the design and 
estimate progresses. These meetings 
are attended by some of the highest 
paid individuals in the various de- 
partments, Similarly, the management 
reviews which are necessary between 
the beginning and end of the bidding 
period are made by top-level com- 
pany officers, again resulting in a 
major outlay of money, time and tal- 
ent. The accompanying chart shows 
graphically the various activities that 
normally take place during the bid- 
ding period and the approximate 
man-hours we have discussed. 
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The total estimating work for 
Phase 2 would probably amount to 
3,000 to 4,000 technical man-hours 
rherefore, including the process and 
engineering work, a total of some- 
thing like 10,090 to 12,000 man-hours 
is needed to prepare this typical 
40,000 barrel refinery bid, a figure 
that is quite realistic for a domestic 
project. In bidding foreign projects, 
considerations such as customs, cargo 
and 
buying add other man-hours to the 
investment. 


handling, native labor foreign 


Additional estimating costs are in- 
curred when performance guarantees 
are required by the client. Normal 
mechanical guarantees and guaran- 
tees against defects in material and 
workmanship present no particular 
problems. On the other hand, guar- 
antees in which the performance of a 
particular process unit as to quantity 
and quality of the end products, o1 
guarantees as to the maximum cost of 
certain utilities, can only be 
with a reasonable risk afte: 
and often studies have been 
completed. It is not 


mace 
detailed 
costly 
uncommon to! 
clients to ask for such guarantees in 
competitive bidding. 

This article has thus far considered 
the preparation of a bid for a 


roots " 


vTass 
refinery. Many of the remarks 
apply also to competitive bidding of 
large additions to existing refineries 
and another important factor fre- 
quently enters such cases. That fac- 
tor is the revamping or reusing of 
existing facilities as part of the new 
project, Engineers and estimators who 
have figured many of these jobs can 
attest to the fact that there just is 
not any shortcut to estimating tie-ins 
and major alterations to an existing 
unit or the reuse of materials from 
one unit in another. 
painstaking 
necessary if the 


A good many 
field art 
bid for this 
part of the work are to be meaning- 


hours in the 
dollars 


ful, and since the erection labor on 
revamp work is a very high ratio ot 
the material, the risk is too great t 
warrant approximation. 

In summary, the facts indicate that 
competitive bidding is not in the best 
interests of an oil company when a 
number of engineer-constructors are 
asked to bid on relatively meager en- 
gineering data. A re-examination of 
this practice by the refiners and 
subsequent turning to alternative 
methods can lead to savings for the 
industry in both money and technical 
manpower. 
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Here’s how Petro-Tex Chemical Corporation 


Harold R. Buchtler 
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James F. Dunn, Jr. 


Haskins & Sells, 


ar Ld anetar 
orp. Ous 


Houston 
PROFIT PLANNING is, to some 
degree, necessary in any business, but 
in the chemical and refining indus- 
tries where highly specialized equip- 
ment multi-million dollars is 
required, planning alone is not 
enough. There must be a sensitive 
reporting procedure that will high- 
light deviations from the plan, and 
an effective follow-up that 


costing 


brings 
remedial action to bear on the prob- 
lem areas. Remedial action, however, 
must be timely. The control reports 
that reach 
those who can use them rapidly and 
in a form that 
nificant facts. 


trigger this action must 


accentuates the sig- 

Practically everyone in the petro- 
chemical industry will accept the 
foregoing statements as worthy plati- 
tudes. Many of the same people seem 
to be awed into complacency by the 
apparent complexity of their cost ac- 
counting problems. Let us consider 
how one company, Petro-Tex Chemi- 
cal Corporation, attacked this prob- 
lem. 

In April, 1955, Petro-Tex Chemi- 
cal Corporation purchased the gov- 
ernment butadiene producing facili- 
ties in Houston. Management im- 
mediately became familiar with the 
method then in use for reporting 
costs. Since other butadiene plants 
had been disposed of by the govern- 
ment, competition was bound to be 
keen. To maintain and even improve 
the enviable record this plant had 
established under government con- 
trol, much information was needed. 

Did the reports furnish this infor- 
mation? No, they did not. The re- 
ports then being rendered were serv- 
ing an entirely different purpose. 
Basically they were designed for his- 
torical data of a statistical nature. 
Complete absorption of all indirect 
and overhead costs into costing of 
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keeps cost records to maintain budgets and operating efficiencies. 


method 
for reporting and valuing inventories 


: 
goods was the 


finished 


usea 


The cost of service departments were 
other depart- 
ments, which in turn were further al- 


allocated to service 
located to utility and processing de- 
partments. 

The production cost report listed: 
1. The operating costs of four utility 
departments, including the allocated 
The 
operating costs of three process de- 
partments, the allocated 
costs of and utility de- 
partments. 3. A summary of the cost 
of the three process departments 


cost of service departments. 2. 


including 
the service 


Quantities, unit costs and values 
were indicated for the current month 
as well as the year to date. 

No comparisons were made with 
prior periods, budgets, or predeter- 
mined standards. actual costs 
had to be first accumulated by de- 
partments, then utility 
and process departments and _ ulti- 
mately to the product produced in 
process departments, reports were 
published 15 to 20 days after the 
close of the period. 


Since 


allocated to 


As a result of handling costs in 
this manner, process units and areas 
of departmental responsibility were 
ambiguous. This was not what the 
new management was looking for. 
Private enterprise sought to approach 
the problem of reporting in a differ- 
ent manner. With profit as the goal, 
the course of action would have to 
be control. To gain this end three 
important factors had to be put into 
play: 

1. Clearly defined process areas. 

2. Clearly defined areas of respon- 
sibility. 

3. Faster cost reporting methods. 

What, then, was the procedure to 


be followed ? 






outset it was apparent 
hold its 


industry the 


From the 


that if Petro-Tex were to 
proper position in the 


would 


management need to be ap- 
prised of the significant results of 
operations more rapidly than they 


had been available under government 
Reports ol 


buried the real bases for 


operations. operations 
deci- 
sion making in a neat package of ac- 
counting could not be 
tolerated. needed were 
timely significant facts 
upon which management would rely 
in making daily and _ long-range 
plans. 


that 


generalities 
What 
reports of 


was 


If alternate means of production 
were available, costs would be most 
pertinent to making the proper 
choice. An understanding of incre- 
mental processing costs was necessary 
to properly evaluate feed stock sup- 
plies. Long-range plans had to be 
predicated on the data available in 
cost reports. 

Obviously, the control information 
that should be presented to the oper- 
ating supervisors would be different 
from the information that would be 
needed by the treasurer. In order to 
breakdown of costs by 
responsibility, 


provide a 
areas of supervisory 
would be needed. The 
costs and expenses of operating each 
of these should be iso- 
lated and classified as to their attri- 
butes (such as raw material, operat- 
ing labor, maintenance supplies, 
depreciation, etc.) so that each oper- 


“cost centers” 


“cost centers” 


ating supervisor could be shown the 
costs of his area’s activities. Some of 
these costs and expenses, such as de- 
preciation, would be virtually con- 
stant from month to month. Others, 
such as process royalties, would vary 
directly with production. And still 
others would relate to but not vary 
directly with production, i.e. some 
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elements of steam consumption were 
directly related to production and 
others were independent of produc- 
tion. 


In judging the effectiveness of 
their decisions, the operating super- 
visors Obviously would not expect to 
apply the same measure of each of 
these categories of costs. The costs 
that would vary in proportion to 
production, referred to as variable 
costs, clearly would be best reported 
on the basis of the cost per unit of 
production. In order to give added 
utility to these variable costs per unit 
of production they should be com- 


pared to standard costs, i.e. prede- 
termined costs “based upon approved 
methods and quantitative standards 
set to represent proper usage of cost 
factors.” Since no unit would be 
meaningful in expressing the fixed or 
semi-variable costs, these two cate- 
gories could be grouped as non- 
variable expenses and reported on 
the basis of the total dollar cost in- 
curred, 

Since purchasing and _ processing 
policies would be defined for an oper- 
ating supervisor, he would have little 
control these variable costs. 
However, his familiarity with oper- 


ove! 


PETRO-TEX CHEMICAL CORPORATION 


PRODUCTION COST REPORT - 


Purification 


March 








FOREMAN 





CURRENT MONTH YEAR TO DATE 








QUANTITIES 





PRODUCTION: 


ACTUAL 


| OUR ANcE VARIANCE 
STANDARD | (OVER) ACTUAL (OVER) OR 
| UNDER UNDER 





Finished Goods from 
- Product 
- Product 
- Product 


uxx - xxx 
xx 5,500 xxx 
5,500 xxx 








TOTAL 


15,000 Xxx 


29,000 Pita 





CONSUMPTION: 

cruoe from - Product 
- Product 
- Product 











TOTAL 





STEAM 
ELECTRICITY 


EFFICIENCY (WT. %) 


PRODUCT PURIFICATION 
————= 





VARIABLE COSTS 





ELECTRICITY 
ROYALTY 





TOTAL 





VARIABLE UNIT COSTS 





Finished Goods from Prod. A 








Pinishea Goods From Prod. FE 
crauoe from Prod B. 








ELECTRICITY 
ROYALTY 


9.0960¢ 
+3075 | 
0025 | - 


20625 


9.1250¢ 

0380 
-0025 
- 0625 











9.4685¢ 








+0315¢ 9.4960¢ 











FIGURE 1—This report for purification area shows the variations from standard costs. 
Notice that quantities, variable costs and variable unit costs are given along with stand- 


ards to show any change from the normal. 
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ating conditions would permit him 
to best correlate cost fluctuations with 
changing conditions. Thus begins 
the process of improving plant 
efficiency. For this reason monthly 
reports of these unit costs would be 
distributed to the interested super- 
visors. 

In addition, these variable unit 
costs, which would essentially be the 
incremental costs of production, were 
needed by management for a large 
range of decisions, such as: 

1. How much can afford to 

pay for additional feed stocks 
and still realize a satisfactory 


we 


profit on additional sales ? 

At what price can additional 
sales be made and still realize 
a satisfactory profit? 

Which of the various alterna- 
tive routes of production should 
be followed to the 
greater profit? 


realize 


Answers to questions such as these, 
based upon 
costs must be related to a volume of 


variable or incremental 
production and sales adequate to re- 
cover the non-variable costs. This is 
particularly pertinent in the petro- 
chemical industry where long-term 
feedstock and sales commitments are 
ordinarily coupled with large plant 
investments that 
able to technical obsolescence. 

Other 


as depreciation, taxes, and insurance 


are highly vulner- 


non-controllable costs such 
should be reported to the operating 
supervisors. The supervisors cannot 
change the 
total costs, but should consider them 
in relation to controllable expendi- 
tures for which they 
responsible. 


these large elements of 


would be held 


The mere reporting of actual ex- 
penses to supervisors responsible for 
operation of each cost center would 
not provide the needed measure of 
control. Costs would have to be com- 
pared to the budgeted expenses in 
the plan for profits. Budget variances 
would indicate the extent to which 
the expense portion of the plan was 
succeeding or failing. Some _ var- 
iances were to be expected; however, 
significant variances would be _ in- 
vestigated to determine if the plan 
was indeed a valid one. 

If management were to rely on 
this plan in making long-range de- 
cisions, then the budgeted expenses 
should be realistic. The budget should 
consider acceptable inefficiencies, 
necessary maintenance, the effect of 
downtime, etc. To achieve practical- 
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ity, the budget should be drawn up 
with the advice and consultation of 
the operating supervisors. Their par- 
ticipation in the preparation of the 
budget should go a long way in dis- 
spelling the “ivory tower” reputation 
so often associated with budgets. In 
addition, such supervisor participa- 
tion should provide a better founda- 
tion for explanations of unusual 
budget variances. 

The standard costs, like the budg- 
eted expenses, should be based on 
good performance under normal oper- 
ating conditions at the expected level 
of production. Standard costs were 
needed for pricing production and 
inventories in order to facilitate the 
work of operating supervisors, ac- 
countants, and management alike. 

By using standard costs the operat- 
ing supervisors could see these prod- 
ucts and services charged to them at 
a predetermined unit value. No ad- 
justments would be necessary to elim- 
inate the effect of price changes in 
arriving at the dollar value of their 
area’s efficiencies or inefficiencies. 
Nor would the products charged to 
one department be loaded with costs 
caused by inefficient operation of 
some preceding department. 

By using standard costs the ac- 
countants would be able to close their 
books and prepare the monthly state- 
ments much faster and easier since 
the costs of each cost center could be 
calculated independently of the costs 
of other cost centers. 

By using standard costs manage- 
ment would be provided with the 
planned and actual costs needed to 
determine where the plan was suc- 
ceeding and where it was failing. 

After determining what was 
needed, how was it to be done? De- 
veloping standards for variable costs 
appeared to be the first order of busi- 
ness. In order that the standards 
have reliability from the outset, cer- 
tain decisions had to be made re- 
garding the method by which some 
of the variable costs were accounted 
for. These were: 


Raw Materials. Since no two incom- 
ing streams of raw material were iden- 
tical or purchased on identical price 
bases it was decided to value each 
component of all streams at a stand- 
ard price. Prices for components of 
raw material streams, not useful in 
processing, were determined by the 
sales value of the component as a by- 
product. Prices for components con- 
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PRODUCTION COST REPORT - 3S March — 
FOREMAN —— 
~ ’ 
CURRENT MONTH ___ YEAR TODATE al 
VARIANCE | VARIANCE | 
PIRES Costs ACTUAL STANDARD (OVER) OR ACTUAL STANDARD | (OVER) OR | 
UNDER UNDE j 
OPERATING : ae ¥ . ; ¥ 
SUPERVISION e a9) > ss)V . 4, J 
LABOR - SALARIES w oS = 
WAGES a4 a7 2 1 32: ] 
CHEMICALS el, 33e 22 ” 4, 125 63,% 2 
SUPPLIES ei) « +7. 4» 
MAINTENANCE 
hypt et. c 
SUPERVISION ,0o l, 165 )# 4, 4,6 125 | 
LasoR + 9 ad a“, ays , +7499 3c, » | 
MATERIALS - DIRECT 2, 26% o, 224 22,425 23,50 
INDIRECT 0 201 )# ,O1C 5, 1 
CONTRACT - 1,50 2,0 
DEPRECIATION oO, 09, 1H, AU 130,000 
INSURANCE Sy $9 9V 10,5 10,500 
PROPERTY TAKES 9 a S 22,500 
STORAGE & RENTAL - a 
TRAVEL & EXPENSE ° - 
OTMER l - | - Jj j 
\ 
TOTAL $146,242 $147,0 $ 1,242 $s 1,G2l $440, | $ 039 
ABOVE COSTS INCLUDE 
‘i i} 
TURNAROUND . SUMMARY 
MAINTENANCE 
SUPERVISION z - 24 $ $ mo | 
LasoR - 4,6 3C . 70 f 
MATERIALS - DIRECT 1,075 , 125 } 
MDIPECT e - x 3 + 31 
ONTRACT <a | ae ie ee Se =) _| — 
ToTs g g - $ 5,2% $5.95 i 2 
{ 
E-AUTHORIZATION - SUMMARY i 
MAINTENANCE : i wr 
SUPER VISION , Oo 3 60 $ 184)4 $ 1,5% 1,35 $ abu) | 
LABOR 5,227 4,000 1,227)¢% ,625 ?, 1,62 
MATERIALS - DIRECT : 2, 5 250 | 4 5,0 85 
INDIRECT Pl <8 eal ‘ “eo i, a 29 | 
Convanct ne © a | £4 _ | ef 
t 
TOTAL $ 9,202 | $ 7,82 $(1, 382 $ 19,782 $ 18,970 | $ (812) 5 
= a 
t 
| j 
I 
' 
a 
*Explanation required to Management for excesdive variagce over or under Budget | 
i 
j 
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FIGURE 2—Here’s how the budget faired in the purification area, Notice that any 
variance over 10 percent must be explained to management. 


sumed in manufacture were set at the 
average cost of each such component 
purchased. Standard values were thus 
fixed in terms of cents per gallon. 
Only those components of raw ma- 
terial streams actually converted to 
finished goods or lost were charged to 
cost of production. Components sep- 
arated from the useful raw materials 
and sold as byproduct streams were 
not accounted for as costs of pro- 
duction. 


Fuel Gas. A standard value of fuel 
gas was determined based on the aver- 
age cost per MBtu of gas purchased. 
Byproduct gas from the manufactur- 
ing process was valued at the same 
standard, thus setting the credit due 
manufacturing departments. 





Steam. The process departments 
were large steam consumers in which 
the contained heat rather than energy 
was of prime importance. Thus, the 
standard value of steam was deter- 
mined as its cost per MBtu of con- 
tained heat. As steam is produced at 
two pressures and used at pressures 
from 750 psi to 15 psi, each depart- 
ment was charged with steam cost 
based on loss of heat. 


Electricity. Power production was 
practically a byproduct of process 
steam generation, i.e. steam required 
for processing at 150 psi could be ex- 
panded through a turbine from 750 
psi to 150 psi. Thus, the standard 
cost of each kwh of electric power 
was charged only with the heat loss 
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in expanding steam through the 
turbo-generator. The full power re- 
quirements were produced within the 
plant. 


Catalyst. Based on studies of past 
performance the useful life of catalyst 
was determined in terms of pounds of 
product per pound of catalyst. The 
standard cost of catalyst was thus de- 
termined on a unit of production 
basis. 


Byproducts —— Byproduct standards 
were based on the price which could 
be realized on disposition of the ma- 
terial. Only such materials as were 
produced or chemically changed in 
the plant processing were considered 
as byproducts in the cost accounting. 
The standard cost of byproduct gas 
was based on its value per MBtu as 
fuel. Other byproduct standards were 
determined in cents per gallon, per 
barrel, or per pound in relation to 
sales values. 


In-Process Materials. Standard 
values were determined for the prod- 
ucts of the two processing depart- 
ments producing semi-finished or 
crude products. There were four such 
products to which the variable ele- 
ments of cost charged to these proc- 
essing departments were allocated. 
The costs were determined based on 
the pounds of finished goods com- 
ponent contained in the crude 
streams. 


Finished Goods. Standard costs 
were determined for finished goods 
produced through three possible com- 
binations of processing. Thus, finished 
goods conforming to one specifica- 
tion might be valued at one of three 
standard costs, To the standard costs 
of crude material entering the finish- 
ing process were added the variable 
costs incurred in operating this de- 
partment. Only in the case of finished 
goods were standards determined in 
terms of cost per pound of specifica- 
tion product, rather than pure com- 
ponent. 

With these decisions made, the 
actual development of the standard 
price for each variable, as well as in- 
process and finished goods inventories, 
appeared rather simple, For the raw 
material components that were con- 
sumed, the standard was computed to 
be the weighted average purchase 
price as stipulated in long-term con- 
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tracts just recently negotiated by the 
new company. 

Standards for byproducts, part of 
which were the undesirable compo- 
nents in the raw material stream, were 
computed by using current market 
prices, adjusted for any seasonal trend 
and weighted with any contractual 
sales prices. 

Fuel gas standard was computed to 
be the value of the fuel gas pur- 
chased from outsiders divided by the 
total BTU content. 

The steam standard was the value 
of the purchased and produced fuel 
gas consumed in the boilers divided 
by the Btu’s contained in the net 
steam production. 

The value of the Btu’s lost, due to 
the pressure drop of the steam 
through the turbo-generator, divided 
by the net production of electricity 
was the standard for electricity. 

The catalyst standard was the 
pounds of catalyst consumed per unit 
of production times the current pur- 
chase price per pound. 

Royalty standards were fixed in ac- 
cordance with contract agreements. 

At this point a feed stock forecast 
and weight balance of products into 
and out of each process area was 
furnished the accounting department. 
This was forecast 
prepared in the sales department. In 
making this charges 
and yields, optimum recoveries gave 
way to 


based on a sales 


calculation of 


efficiencies, normal 
conversions and acceptable losses. A 
utility production and distribution 
schedule furnished. All of 
the information was assembled 
for computation of the standards for 
the in-process products and finished 
goods. The variable costs in each 
arca of productivity was charged to 
the product manufactured, and fol- 
lowed that product through the con- 
suming departments into the final in- 
ventory of finished goods. At the end 
of each processing stage, a standard 
cost per unit of product was com- 
puted. 


average 


was also 


now 


In one process area two interme- 
diate products were being produced 
from the same raw material in the 
same process equipment at the same 
time. Arbitrary allocations of cost 
had to be agreed upon and made to 
fix standards and account for actual 
costs of production from this depart- 
ment. In one process area the same 


intermediate product was produ ed 
from two sources of raw material, one 
purchased and one manufactured. 
Rather than lose the effect of this dif- 
ference in product cost by averaging 
the raw material cost, separate costs 
were identified with the product pro- 
duced from each raw material source. 

The final process area charge stock 
was three different in-process ma- 
terials. This meant three standards for 
the finished goods. Allocation of the 
variable costs was made pro rata to 
finished goods produced from each of 
the three charge stocks. 

It is that three 
costs should be computed for 


unusual standard 
one 
finished material having one molec- 
ular structure and equivalent anal- 
ysis. Control was the reason for this 
decision. As earlier, the 


materials were of widely 


mentioned 


source raw 


and differences in 
production cost would be highlighted 


differing values, 

The use of standard costs in evalu- 
ating production and inventories pro- 
vided the to effect 
budgetary controls over the variable 


necessary means 
deter- 
There rée- 


large 


included in 
mining these standards. 
mained, the 
of non-variable expenses 


elements of cost 


however, number 
not 
sidered in setting standards. To assist 
in the control of 


con- 


these items of ex- 
pense, budgets for these items were 
developed, based on past performance 
and present plans of operation. Budg- 
eted expenses, like standards, were 
determined on a realistic 
suming good performance. 


basis as 


maadt 
Major 


and extraordi- 


Adequate allowances were 
for the effects of downtime 
repairs 


nary 


turnarounds 


maintenance costs budg- 
eted separately from routine monthh 


maintenance. 


were 


Each supervisor was required to 
submit a budget for his cost center 
for each month on all 


non-variable 


controllable 
expenses. To 
preparing his budget each supervisor 
was furnished information concern- 
ing past experience, as well as what 
was expected from a standpoint of 
over-all operations 
period. 

Supervisors in charge of process 
areas, were given all information con- 
cerning budgeted production for their 
particular cost center, These budgets, 
revised when necessary, were ap- 
proved by the plant manager and sent 
to the budget section for the addition 
of payroll burden, taxes, insurance, 
and depreciation. They were then 


assist in 


for his budget 
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sent to top management for final ap- 
proval. Thus, the control for non- 
variable expenses for the period was 
established. 

The needs of technical personnel 
for lucid and enlightening reports 
created from a minimum of paper- 
work had to be weighed against the 
cost and means of preparation of 
these reports. The more precision re- 
quired in them, the more accurate 
and sometimes more detailed) must 
be the information flowing into their 
preparation. The design of these re- 
ports was necessarily the product of 
both the accounting and the technical 
personnel. 

The cost accountant who did not 
have extensive training in the basi 
forced to associate his 
efforts with production processes 
which he had no real basis for under- 
standing. The technical personnel, on 
the other hand, generally had at least 
a rudimentary exposure to accounting 
theory but seldom to the work-a-day 
problems involved in mass recording, 
classification 


sciences was 


and assembling of ac- 
counting data. The more each group 
learned of the other’s problems, the 
easier it was to develop report for- 
mats that achieved the objective 
control. 

The was designed to indi- 
cate variations from standards; there- 
fore, the quantities and values which 
were to be reported as standards had 
to be based on actual production. For 


report 


this particular report budgeted pro- 
duction was not considered. as any 
variance would have been a combina- 
tion of quantity and performance. 
Chis was not desirable. Measurements 
reported, 
that 


were where possible, in 


terms were common to opera- 


tions. 

Figure | is an example of the type 
of monthly cost report prepared for 
each 


tions. 


process area. It has three sec- 


Quantities — indicates the produc- 
tion of this particular process area 
and the variable elements that were 
charged into it. 

Variable Costs Indicates the 
standard for each element and the 
value of the quantity of each con- 
sumed. 

Royalty expense is computed on 
production by using the variable unit 
cost, which is the standard, shown in 
the third section. This section indi- 
cates the standard cost of the product 
and the standard of each element pet 
REFINER 


July, 1958—PETROLEUM 


unit of product. By reporting in this 
variance from standard 
for the elements is pinpointed. The 
production is charged to the inven- 
tory at standard and the variance is 
charged or credited against income in 
the current period. 

Note that fluctuations in 
preceding 


Manner any 


costs in 
departments are 
not carried forward. Production su- 
pervisors know at what rates variable 
expenses are charged to them, and it 
is their responsibility to utilize their 
equipment in as efficient a manner as 
that used in determining the standard. 
Of course, possible improvements in 
operating efficiencies are always kept 
in mind. 


proc ess 


Figure 2 is an example of a cost 
report of budgeted expenses incurred 
in one area of responsibility, Here 
non-variable expenses are compared 
with the budget. Current month and 
year-to-date figures are shown for 
each item in order that management 
might be in a position to detect 
trends in variances, or possibly de 
Since the 
business had not displayed a seasonal 
trend, similar 
month of the 


ficiencies in the budget. 


figures for the same 
prior year (or cycle 

and for short periods prior to the cur- 
rent month, are not incorporated in 
these reports. As illustrated, turn- 
around costs, as budgeted, were added 
to the routine 
the month 


took place. 


cost in 
turnaround 


maintenance 
in which the 
Likewise, budgeted ex- 
traordinary maintenance 


applied on 


costs 
dollar 


inde 


were 
a dollar for basis 


reflecting an over o1 budget 
upon completion of the work or de- 


Any 


10 percent re- 


pletion of the budgeted amount 
variance in excess ol 
quires a written explanation to man- 
igement 

Did all of this planning, study and 
The act ounting 
The 


their output 


application pay off? 


department thinks it did per- 


sonnel are pleased with 


as it shows many features heretofore 


buried under a mass of historical in- 


formation rendered some 
after the 


month, Certain] 


hiiteen or 


twenty days close of the 
there has been an 
added effort on their part and the 
rewards are the knowledge that tech- 
nical and managerial personnel are 
making faster and 


sions based on these reports. They are 


conclusive deci- 
able to stay current on routine mat- 
ters. Yes, they are sold on it. 

The management knows that it 
paid off. They are now receiving 
monthly financial statements on the 


fifth day of 


month. The cost reports follow within 


working the following 


a day or two with variances high- 
lighted and all significant variances 
explained. Remedial steps can now 
be taken propitiously and economies 
can be experienced rather than lost 
in a flood of outdated statistics. 

But the end is not in sight. As each 


month goes by. further refinements 


of the basic cost accounting and re- 


porting procedures suggest more 
ways of making the accounting func- 
tibn still more useful. It is recog- 
nized that books and reports are not 
an end in themselves, Their primary 
value lies in their ability to help other 
personnel do their job better to the 
end that the organization as a whole 


progresses 
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since 1950, and budgeting and fore- 
casting since 1955, holds a B.B.A 
degree from the University of 
Houston. 














CRUDE STOCKS 


Millions of Barrels End of Month) 


DISTILLATE FUEL STOCKS 


Mulhons of Barrels End of Month 


feb Mar Apr Mey jun jul Aug Sep Oct Mor Dec 


Taking Stock 


* Crude stocks down 
again 


* Gasoline stocks down 
again 


* Crude runs starting 
to climb 


CRUDE RUNS TO STILLS 


Thousands of Barrels Daily 


feb Mar Age Mey jen jul Aug Sep Oct 


1957 PE] 1958 Py 
RESIDUAL FUEL STOCKS 


Milbons of Barreis End of Month 


Nor Dec 


jon «(Feb Mer Apr Moy jen fel Aug Sep Oct Mor Bax 


U. $. MONTHLY OlL 


(Thousands of Barrels Daily) 


GASOLINE STOCKS 


(Methons of Barrels End of Month) 


KEROSINE STOCKS 


Mithons of Berrets End of Month 








MAY 
1958 | 1957 | Diff. 


4358 | 1958 | 





U.S. Crude Oil Production...... 
U.S. Nat. Gas Liquids Prod. 
U.S. Total Imports 
East Coast Crude Imports 
Total Crude Imports 
Total Refined Products. . 


6.245 | 7,442} —16.1 

780 814| — 42 
1,484 | 1,558] — 48 
iy l — 99 | 
—10.2 | 


— 9.5 | 


6,240 | 
800 
1,486 


6,482 
800 
1,624 | 


—144 
— 33 
+ 9.4 
783 | 52 20 
G4) 87: 

667 506 9.5 


754 | 
891 
595 | 





Total New Supply cas 50: 9,814 | —13.3 
Stock Changes All Oils (Daily 29 | 4 | 
Total Demand All U.S. Oils 
Gasoline Demand. . . 
Distillate Fuel Demand 
Residual Fuel Demand 


Domestic Demand, All Oils. . 
Export Demand, All Oils. . 
Crude Runs U.S. Refineries 





Domestic Crude Runs 5 - 7 
Foreign Crude Runs. . ree 906 | & § 


TOTAL U.S. STOCKS — 
Millions of Barrcis | 
End of Month 


May | | 
a . 
1958 | 1957 | % Dif. | 





| 8,906 82 | — 9.9 
—334 | —529 | 
8,860 | 9,435 
4,043 3.742 | 
1,583 2.090 

Z 1,581 
"9, 186 

249 | 

7,422 | 

6,518 | 

860 | 910 | 

STOCKS EAST OF CALIFORNIA 

Millions of Barrels 

End of Month 


a ae 


8,526 | 


c 


| RD | 


| 


~ 
Tt) 


— —;————| April 
1958 | 1957 | % Diff. 





1958 | 
268.8 | 
193.3 | 
89.3 | 
61.8 
21.7 


Crude Oil 

Gasoline om 
Distillate Fuel Oil. . 
Residual Fuel Oil 
Kerosine. . 


276.0 | — 2.6 


| 276.0 | 
195.1 | — 0.9 | 


203.2 | 
76.0 | 
58.0 | 
18.6 | 


98.1 — 9.0 
41.0 | +50.7 
28.9 | —24.9 | 


237.1 
175.0 
64.4 
26.8 
18.3 





Source: 


Except for latest two months, all data from U.S. Bureau of Mines. Data for last two months from 


American Petroleum Institute weekly reports and U.S. Bureau of Mines weekly crude stock report; 
except U.S. Natural Gas Liquids Production and Demand figures which are estimated by World Oil. 
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CHECK POINTS FOR CHOOSING AN ENGINEERING FIRM-— 


PICK ONE THAT’S SET UP TO OPERATE 
IN THE COUNTRY WHERE YOU'LL BUILD 


Choose a firm with a world-wide 
organization — one staffed, 
equipped and experienced to cope 
with the local situation wherever 
you plan to construct your new 
chemical plant, petrochemical 
plant or petroleum refinery. 


Lummus’ staff of highly trained 
employees is located in seven engi- 
neering offices throughout the 
world. This brings five advantages 
to Lummus customers: 


(1) Lummus is set up to oper- 
ate with local currencies, can 
arrange payment to suit the cus- 
tomer’s desires. (2) Purchasing is 
world-wide, takes advantage of 
local conditions. (3) Construction 
proceeds smoothly to on-time com- 
pletion because Lummus is expert 
in training local working people 
and using local sub-contractors all 
over the world. (4) Lummus keeps 
up to date on technical develop- 
ments everywhere in the world. 
And (5), each Lummus office can 
draw on the technical experience 
and planning ability of all the 
other offices. 


Call in Lummus when you begin 
plans for your next plant. 


LUMMUS’ WORLD-WIDE, 
WORLD-WISE ORGANIZATION 


ps 


4 es 
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{ 
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ABOVE — Location of Lummus offices and subsidiaries around the globe 
BELOW — A few of the far-flung projects designed and constructed by Lummus 











CHEMICAL PLANTS 


Project 


Tetramer, Cumene and Phenol-Acetone 
Units, Societe des Chimiques des 
Derives du Petrole 

Sulfuric Acid Plant, Inland Chemicals 
Canada Limited 

High Pressure Acetylene Chemicals 
Plant, General Aniline & Film Corp. 

Phenol-Acetone Plant, Progil-Electro- 
chimie 

Ethylene Oxide Plant for Petrochemi- 
cals Ltd. 


COMPLETE REFINERIES 


Irish Refining Co., Ltd. 

Burmah-Shell Oil Company 

Societe Generale des Huiles de Petrole 
Compafia Shell de Venezuela 
Standard Oil Company (indiana) 





Location 
Antwerp, Belgium 


Fort Saskatchewan, Alberta, 
anada 


Calvert City, Kentucky, U.S.A. 
Pont de Claix, France 


Partington, England 


Cork, Ireland 

Bombay, India 

Dunkirk, France 

Cardon, Venezuela 

Mandan, North Dakota, U.S.A. 








THE LUMMUS COMPANY, 385 MADISON AVENUE, NEW YORK 17,N.Y, 


WASHINGTON, D.C. © CHICAGO + HOUSTON « 
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MONTREAL * CARACAS * MARACAIBO *« 


LONDON «+ PARIS «© THE HAGUE 


For more data on advertised products, use Readers’ Service Cards, last page. 173 





FLEXLITE ALL-DACRON FIRE HOSE 


This test convincingly proves the overwhelming rug- 
gedness of Flexlite® Hose. It demonstrates, too, that a 
hose can be rugged and at the same time light and 
flexible. Flexlite’s lightness enables fire crews to fight 
fire without being hampered by excess weight. 

U.S. Flexlite Hose brings you these other advan- 
tages: It won't absorb water and hence can’t freeze. It 
is highly resistant to oils and chemicals. Every foot is 


Mechanical Goods Division 


Dragged over 


— 


U.S. Flexlite All-Dacron 
Fire Hose did not fail 
(Cotton Hose wore out after 2 miles!) 


subjected to five hundred pounds test pressure before 
leaving the factory. 

This hose comes in any color for ready identification 
as a fire hose. This prevents its being carried off or uti- 


lized for purposes other than fire fighting. 

7 . . 
When you think of rubber, think of your “U.S.” Distrib. vr. 
He’s your best on-the-spot source of technical aid, quick 
delivery and quality industrial rubber products. 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. 


For more data on advertised products, use Readers’ Service Cards, last page. 


In Canada: Dominion Rubber Company, Ltd. 
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Here's a quick run-down on what's presented in this 
month's non-technical sections. These departments 
will keep you right up-to-date with what's new and 
different in this rapidly changing oil industry. 


Inexpensive Gasoline 
For years the motoring public has measured gasoline performance by the “miles 
per gallon” test. But this standard isn’t accurate and realistic. You'll learn why it 
isn’t, and how to measure performance on the “ton-miles per gallon” basis, how 
much of your gas dollar goes for taxes, and many other interesting points when 
you read “What’s Happening in the Industry.” 
Keep Going to Page 255 


Want to Know More? 


Anytime you want to know a little (or a lot) more information about advertised 
products or items of new equipment, all you have to do is use the green “Readers 
Service Card” enclosed just inside the back cover. If you have never tried it, do so 
this month. It’s put there just for you. 

Keep Going to Page 339 


Who's Meeting Where 


You'll find out when you read PETROLEUM REFINER’s “Meeting Calendar’”—that 
easy-to-read tabulation of what’s coming up in the societies and associations that 
are of most interest to you. It’s the type of thing you'll want to clip out and keep 
around so you can refer to it at a moment’s notice. 


Keep Going to Page 270 


Grounded Circuit Detector 


A handy instrument is being used at Dow Chemical to detect grounded circuits 
in a fraction of the normal time required. You'll also learn how an idea from a 
ship’s wharf can speed tank repairs, and how a lab assembly can add solids to 
a vessel under pressure, when you read this month’s “How To Do It.” 

Keep Going to Page 177 


Who's Building 


A three-man crew can direct all the operations of Richfield Oil’s new plant at 
Watson, Calif., the company’s first large-scale venture into the petrochemical 
field. This story and dozens of others are in the “Who’s Building” section to 
keep you informed of the latest in industry construction. 

Keep Going to Page 183 
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NEW DUALAYER PROGESS TAKES 
MERCAPTANS FROM GASOLINE... 
MONEL HOLDS DOWN CAUSTIC CORROSION 


The new Dualayer process, de- 
veloped by Magnolia Petroleum 

| Company, takes out 98 percent 

j of the mercaptans — and at a 
lower cost than sweetening. It 
brings the gasoline into intimate 
contact with a water solution of 
potassium hydroxide and cre- 
sylic acid. Mercaptans dissolve 
in the solution, which is then 
separated from the gasoline, 
stripped in a thermal regenera- 
tor, and recycled. 


A. 


Where corrosion 
could cause trouble... 


As the caustic-organic acid sol- 
vent is heated for stripping, it 
becomes too corrosive for steel 
or ordinary cast iron to handle. 
So—designers turned to Monel* 
nickel-copper alloy for the strip- 
per preheater, reboiler, and bot- 
toms pump. The stripper tower 
has Monel alloy trays and lining. 

Monel alloy is a workhorse 
in refinery “tough spots”—where 
heat and corrosion make short 
work of more common mate- 
rials. For help with your corro- 
sion problem, write Inco’s Devel- 
opment and Research Division. 
For specific information on Inco 
Nickel Alloys in caustic service, 
write for Bulletin T-6. 








The International Nickel Company, Inc. 
67 Wall St. deo, New York 5, N.Y. 


* Registered trademark 


Mercaptans are stripped from > 

tassium cresylate Dualayer treat- 
ing solution in tower containing 
Monel nickel-copper alloy trays and 
lining. Photo and information cour- 
tesy of “Industrial and Engineering 
Chemistry”, and Magnolia Petroleum 

Company. 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REI INER—V o/ 





How To Do It... 





Loop antenna looks for grounded circuit. 


~~ 


Receiver’s meter shows area of defect. 


Unit Spots Grounded Electrical Circuit 


A detector for locating grounded 


circuits in Dow Chemical Co.’s vast 
electrical system at Freeport, Texas 
consists of a loop antenna and a 
portable receiver. 

When a circuit is grounded, a sig- 
nal is imposed on the circuit which 
can be picked up by the loop antenna, 
as shown above. The detector oper- 
ator merely follows the lead wires 
until the indicates 
the area of defect. 


receiver's meter 


Although Dow spokesmen say the 
detector is still in the experimental 
stage, they report that very good re- 
sults have been obtained with it. The 
unit has even located a signal from a 
line in a concrete wall. 
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The real value of the unit is speed. 
If a critical line is grounded, the de- 


tector can be used to locate the 


trouble spot in miles of wiring. This 


takes only a fraction of the time that 


is required when conventional meth- 
ods are used. 
Idea from an item in The Dow 
Texan, a publication of the Dow 
Chemical Co., 
Freeport, Texas. 


Texas Division, 


Idea From Wharf Speeds Tank Repair 


In general, all jobs of painting 
cleaning, welding, inspection and 
other repair on fixed-roof storage 
tanks must be done above grade. A 
scaffold arrangement consisting of a 
roll-around assembly and safety cage 
has been considered good practice in 
our tank maintenance operations. 

After trying this system, we found 
that most fixed roof tanks lacked an 


adequate anchor hook welded on the 
crown center. The trouble is that the 
safety cage will not roll around the 
tank perfectly if the roll-around as- 
sembly is not anchored properly at 
the correct position on the tank 
crown. 

From extensive field testing, two 
ideas resulted that will cut mainte- 
nance costs when using the roll-around 


177 





For 
UNIFORMITY 


in 
ALUMINUM 


CHLORIDE 
make yours 


SOLVAY 


Uniformity of product is one of 
the many sound reasons for speci- 
fying Sotvay Aluminum Chloride. 
Quality, service, dependability, 
purity are other important con- 
siderations. 

Write for literature, prices, spe- 
cific information. 


llied 
hemical 


SOLVAY PROCESS 
DIVISION 


61 Broadway, N.Y. 6, N.Y. 


Branch Sales Offices 


n « Charlotte 
t «+ Houston 
elphia Pittsburgh 


« Cincinnati - Cleveland 
New York 
Syracuse 


« Chicago 
New Orleans 
St. Louis 


assembly and safety cage arrange- 
ment, 

1. Using 
weld a “T” 


three inch scrap pipe, 
type anchor bitt on the 
tank crown center, as shown in the il- 
lustration. The roll-around assembly 
is fastened to the anchor bitts through 
the use of a manila rope or wire rope 
with a looped end. It works just like 
ship’s lines slipped on wharf bitts. 
Rope at the anchor end will never be 
kinked, even if the cage rolls around 
many turns, 

2. In most cases, the installation of 
tank breathers and fixed foamite mix- 
ing chambers atop the tank was 
found to be a great obstacle in the 


| operation of the roll-around assembly. 


With regard to installation of the 
tank breathers, it was suggested that 


we: 
Breather 


| 

\ PP es Wire Rope 

x Rolt-Around 
Assembly 


Cc anor et— 


within 24 inches 
from the edge of the tank roof for 
proper 


they be installed 
clearance of the roll around 
assembly. However, if such an instal- 
lation is not practical, it was sug- 
gested that the breather nozzle be lo- 
cated on a from the 
crown center to the foamite mixing 


center line 


chambers. 


The result of the relocation of tank 


How to Do | eae 


breathers is the division of the tank 
into the maximum number of clear 
sectors with a minimum of time re- 
quired to clear the obstacles. 


Item submitted by: 
Tzen-Yung Yang 
Chinese Petroleum Corp 
Kaohsiung, Taiwan 


Lab Assembly Adds Solids 


To Vessel Under Pressure 


A recent project in our laboratory 
involved the investigation of a reac- 
tion to be carried out at 110C and 
30 psig in a one-gallon metal reactor 
Charge ingredients to the reaction 
vessel were liquids with the exception 
of the solid catalyst which required 
addition to the system only after the 
reactants had reached the 
temperature and pressure levels. The 
problem then became one of adding 
solid material to the vessel at 30 psig 
without loss of pressure and/or the 
liquid ingredients. The method finally 
chosen involved the use of the equip- 


desired 


ment shown in the diagrams. The top 


section of a ‘'%-inch stainless steel 


Hoke 


means of 


needle valve was fitted by 
a weld to a metal reducer 
and thence to a 34-inch threaded 
metal pipe of appropriate length. The 
shaft of the 


placed with a '%-steel rod with the 


original valve was re- 
valve wheel attached to the top end 
and the bottom end of the rod 
threaded and fitted in order with a 
'g-inch nut, a 34-inch metal washer, 
and a second '%-inch nut, The bot- 
tom section of the 34-inch pipe below 
the plunger served as the solid cata- 
lyst chamber, the catalyst being held 
in the pipe by means of a cork stop- 
per at the bottom end. The whole 
assembly then was attached either to 


the top or the side of the pressure 





Refiner, P.O. Box 2608, Houston. 





$$ Your Ideas Are Valuable! $$ 


At least $10.00 will be paid for each idea accepted for “How To Do It.” 
All you need to do is write a brief note telling about your idea, then 
attach a photo or sketch (if needed), and mail it to Editor, Petroleum 








For more data on advertised products, use Readers’ Service Cards, last page. 
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ADSCO CORRUFLEX EXPANSION JOINTS SOLVED 
A PIPING PROBLEM FOR NATIONAL ANILINE 


The new $20,000,000 diisocyanates plant of the 
National Aniline Division, Allied Chemical & Dye 
Corp., at Moundsville,W.Va., is known for many 
engineering wonders, especially its miles of in- 
tricate piping. The photo above shows three 
ADSCO Corruflex anti-compression packless ex- 
pansion joints used to secure satisfactory piping 
connections between the main piping and three 
pumps. 

If rigid piping had been used to connect the 
three pumps to the 18-inch main feeder, the 
piping soon would have seen twisted and over- 
stressed by the growth of the main feeder when 


hot process liquid was pumped through it. 
National Aniline engineers, in consultation with 
ADSCO engineers, decided to use the anti-com- 
pression joints shown in the photo. These are 
deflected laterally with minimum strain on the 
connecting piping and pumps as the main feeder 
expands or contracts. Also, the joints absorb 
vibration of the pumps and motors. 

For efficient, right-working pipe line arrange- 
ments, use ADSCO Corruflex expansion joints. 
Packless, they require no maintenance. Sizes, 3° 
to 54”; for temperatures to 1600 F and pressures 
to 300 psi. 


REMEMBER! Use ADSCO Expansion Joints instead of Pipe Bends because of these advantages: 


1, Less Heat Loss 


ADSCO DIVISION 


20 MIuBURN 
BUFFALO 12, 


2. Less Pressure Drop 


STREET 


3. Less Space 4. Less Cost 


NEW YORK 


YUBA CONSOLIDATED INDUSTRIES, INC. 


For more data on advertised products, use Readers’ Service Cards, last page. 





Here’s a vertical turbine with 


TERRY SOLID WHEEL 


and all its advantages 


When it comes to judging a turbine’s 
ability to deliver in vertical service, 
ratings tell only half the story. It’s the 
Terry construction refinements that 
give you assurance of long-range oper- 
ational economy: Thrust bearing de- 
signed to absorb external pump thrusts 
...carbon ring glands specially made 
for vertical operation... casings and 
bearing housings split vertically for 
easy accessibility. 

But most important, the Terry verti- 
cal turbine has an almost indestructible 
rotor. A single forging of special com- 
position steel, it has no separate parts 
to loosen or work out. As the only 
function of the blades is to form a 
series of pockets, any wear which might 
occur would not materially affect 
horsepower or efficiency. 

If your application demands a verti- 
cal turbine, specify Terry solid wheel. 
Available in capacities from 5 to 300 
horsepower. And remember, the extra 
durability built into these vertical tur- 
bines is typical of every turbine in the 
complete Terry line. 

For further information, send for a 
copy of bulletin S-137. 


THE TERRY STEAM TURBINE CO. 


TERRY SQUARE, HARTFORD 1, CONN. 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—V ol. 37, No. 





alohg to Do iteecs 
| 
| 


reactor by means of a standard %- 


inch pipe threaded to a %-inch nip-| 
ple, welded to the reactor. Addition) 
of catalyst merely involved pushing in| 
on the plunger, the resultant pressure} 
forcing the cork into the vessel fol-| 


Top Section Of 1/8" Stoinless Stee! 
Hoke Needle Voive 


Reducer 3/8°~3/4" 














Line-up was checked with transit to hold 
close tolerances during welding. Tower 
passed rigid inspections, was Code stamped. 

















lowed by the catalyst. No loss of re- 
actor pressure or liquid ingredients 
occurred, 

Item submitted by: 

C. M. Finigan 

Polymer Corp., Ltd. 


Sarni, Ontario, Canada Motor freight saved time and cost. Field erection went smoothly. 





~~ 80-tray tower...by Downingtown 


This Month’s Complete mechanical design and 
fabrication by Downingtown Iron 
Classified Section Works. 80 trays welded in shell. Tray T | Height: 92’ 6” 
in REFINER flatness heid to unusually close toler- otal Height: 
ance. Ten-inch handhole at each tray. 


’ ; Customer more than satisfied with Shell Thickness: 4”, 42” and %” 
Need Engineers - Technical performance of tower. Send now for 


Personnel? Try a Classified Bulletin PF. See what we've done for 


‘ others...learn what we can do for 
Ad in Petroleum REFINER. you on towers, pressure vessels, proc- 


ess equipment. g 80 trays, 45 bubble caps per tray 


Diameter: 36” 


Material: Carbon steel 





QUICK! 
ECONOMICAL! 


RESULTFUL! Downingtown Iron Works, Inc. 


Help Wanted! Classified 151 Wallace Ave., Downingtown, Pennsylvania 
Ads in Petroleum REFINER division of PRESSED STEEL TANK COMPANY Miwoukes 


Branch offices in principal cities 


get the job done. HEAT EXCHANGERS—STEEL AND ALLOY PLATE FABRICATION 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 











1958—PETROLEUM REFINER For more data on advertised products, use Readers’ Service Cards, last page. 181 








eo 


FOR TOUGH SEALING JOBS 


where service conditions indicate Flexitallic Gaskets 


In the field of high-pressure seals, 
engineers know and look for Flexi- 
tallic Blue, the blue-dyed Canadian 


asbestos filler that identifies the 
original Flexitallic Spiral-Wound 
Gasket construction. 


e For operations where an effec- 
tive seal is required to help 
protect an entire line or process 


e For unusual joint stresses such 
as vibration, weaving, thermal 
and mechanical shock 


In Flexitallic Gaskets, where the com- 
pression characteristics for a given 
pressure series are always related to 
the bolting load for that series, engi- 
neers get remarkable flexibility de- 


manded in the application. Once 
the design is right for a given serv- 
ice, Flexitallic Gaskets are made 
under exacting mechanical controls to 
assure that manufactured gaskets con- 
form to specification. 

For the right combination of metal 
“spring” and non-metal filler, look for 
Flexitallic Blue .. . insist on Flexitallic 
Gaskets, exclusively spiral-wound con- 
struction since 1912. 

FLEXITALLIC GASKET CO. 
8th & Bailey Sts. Camden 2, N.J. 


La 


SPIRAL-WOUND GASKETS 


PIPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


*Flexitallic is a registered tradename. No one else can make a Flexitallic Gasket 
Look for Flexitallic Blue — it’s our exclusive blue-dyed Canadian asbestos filler. 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Who's Building .. . 





Richfield On Stream With Watson Plant 


Three-man crew can direct all of plant’s 


operations from a central control house. 


Richfield Oil Corp. took its first 
substantial step into the petrochemi- 
cal field recently when its $6.5 million 
benzene-toluene put into 
full-scale operation at the company’s 
Watson, Calif., refinery. 

Expanding demand for benzene has 
outstripped local production of the 


unit was 


versatile chemical. The new unit will 
produce some 18 million gallons an- 
nually of benzene, 
nearly doubling West Coast produc- 
tion, 


The unit will also produce some 18 


nitration-grade 


million gallons per year of toluene, 


most of which can be used as a high- 





pen 


octane component for gasoline. A 
smaller portion will be used for mak- 
ing of solvents and other chemicals. 

guilt by The Fluor Corp. of Los 
Angeles, begun in 


The 


Cat h 


construction 
of 


generating 


was 


September last year. two 


steam boilers, pro- 
ducing 63,500 pounds per hour, are 
the largest pre-assembled boilers ever 
installed in the country 

The unit is designed to 
6,100 bpsd of select C,-C 


gasoline fraction from the refinery. 


pro ess 


; straight run 


The unit utilized a catalytic reform- 
ing section composed of four reactors 
in series containing platinum catalyst, 
a reformate stabilizer, a fat oil still, a 
Udex Ex- 


traction System employing diethylene 


reformate fractionator, a 


glycol solvent for aromatic recovery, 


a stripper, a water-wash system, clay 


treating towers and a benzene frac- 


tionator for separation of benzene and 


toluene. 
The fully instrumented unit has 


been designed so that a three-man 


I 
crew can direct nearly all operations 


from a central control house 
The 


benzene can be 


used 


to pro- 


Fd 


Richfield’s Watson unit is expected to double West Coast production of nitrogen-grade benzene. 
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Cylinder operated single disc slide valve on Chapman's assembly floor. 


Ready for Shipment... 


Briefly, here’s the story. When Ashland Oil and 
Refining Company needed valves for their new 
fluid catalytic unit and crude fracionation facilities 
at Catlettsburg, Kentucky, it wasn’t a “stock 
room” proposition. It was strictly an engineering 
problem — a matter of intelligent engineering in 


adapting materials and designs to the job to be 


accomplished. 




















VALVES 


Ashland Oil and | 
Refining Company 4 


CATLETTSBURG, KENTUCKY) 


) 





et od 


(ie. 
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New crude unit and existing facilities at Ashiond's largest refinery at Catlettsburg, Kentucky 


Ready for Operation... 


Working with Universal Oil Products, who de- 
signed the Ashland unit, Chapman recommended, 
designed and built the slide and stack valves for 
this job. Four of these very special control valves 
were installed three of them cylinder operated 
single disc slide valves with auxiliary geared heads, 
and one a cylinder operated double disc stack 


valve with auxiliary geared hand wheel. 


Built by Procon, and built without interruption 
of adjacent facilities, Ashland’s new Kentucky unit 
has a capacity of 20,000 barrels per stream day. 

Regardless of your requirements it always pays 
to talk with Chapman and find out more about our 
engineering, designing, manufacturing and testing 
advantages. Write, and one of our engineers will give 


you a full consultation with no obligation to you. 


The CHAPM AY Valve Manufacturing Company 


INDIAN ORCHARD, MASSACHUSETTS 


For over 75 years Chapman has been designing, developing and building valves 


to meet the usual and special requirements of industry in all parts of the world 








CARE AND EXPERIENCE. 


Make Better Plugs and Swages 














NORRIS CARE AND EXPERIENCE Extra care and a practical use of 
ALSO MAKE BETTER the fruits of long experience pro- 
vide an unbeatable combination 
in making tubular fittings. In 
O-Ring Butterfly Valves machining and threading, Norris 
constant inspection in process 
surpasses “run-of-mill” line- 
Adaptor Nipples production. Each product must 
survive on its own merit. 


Refinery Swaged Nipples and Bull Plugs 


Welding Reducers and Caps 


Casing Nipples a , 

With all Norris operators, the 

products they machine must war- 

Reducing Couplings rant their satisfaction before final 
inspection. 


SPECIFY NORRIS FITTINGS 


Tubing Nipples 


Combination and Right and Left 


Hand Tubing Couplings 


W. C. NORRIS, MANUFACTURER 


DIVISION OF DOVER CORPORATION 
TULSA, OKLAHOMA 


BRANCHES: GREAT BEND, KANSAS; CORPUS CHRISTI, HOUSTON, KILGORE DESSA, WICHITA 
. FALLS, TEXAS; OKLAHOMA CITY, OKLAHOMA; SALEM. ILLINOIS; CASPER, WYOMING 
FARMINGTON, NEW MEXICO 
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duce synthetic rubber tires, interior water- 
based paints, plastic dishes and other 
housewares, refrigerators parts and radio 
cabinets, plastic toys, detergents, aromatics 
in soaps and perfumes, aspirin and other 
medicinals, plastic telephones, DDT and a 
huge number of other chemical products. 


Shell Oil Co. has announced a multi- 


million dollar project for expansion and 
improvement of its lubricating oil manu- 
facturing facilities at Wood River, Ill. The 
new facilities will increase production of 
high viscosity index oil from 2,000 bpd to 
+,000 bpd. Construction will start this fall, 
and completion is scheduled for mid-1959. 

The project includes construction of two 
new plants and expansion and improve- 
ment of the company’s dewaxing and de- 
asphalting units. In addition, truck and 
barge shipping facilities will be enlarged 
to handle the increasing shipments of bulk 
products. 

The new plants to be constructed are 
a vacuum fractionating unit and a phenol 
solvent extraction plant. Both plants, 
which will replace existing units, are used 
in selecting and processing petroleum frac- 
tions needed for finished products 

Modernization of the deasphalting unit 
includes installation of rotary disc contac- 
tors which greatly improve the method of 
separating asphaltic materials from petro- 


leum. The contactors were developed by 


Shell research. sccien and comtue. MiICkers Up With New Plant at Potwin 


tion of the processing units has been 

awarded to The Lummus Co. Parsons and . a . een . e 

Co. will design and construct off-site fa- June 1 marked the start-up of the $3.5 for the production of its petroleum aromat- 
cilities million Vickers Petroleum Co., Inc., Udex ics from a recently completed Ultraformer 





New plant produces 15 million gallons of petroleum aromatics annually. 


extraction plant complex, first petrochemi- with a rated daily capacity of 3,500 bpd 
Petroleos Mexicanos, Mexico. D. F. cal plant to be built by an oil company Ihe Ultraformer presently produces 2,32( 


is building a new catalytic unit at the in Kansas. The Vickers Chemicals plant bpd of depentanized reformate for use 
Atzcapotzalco refinery. It will process is located at the Vickers refinery, Potwin BTX charge stock. 

25,000 bpd of refined products, including Kansas, 35 miles northeast of Wichita. Production at the Vickers BTX plant 
1,800 barrels of aviation fuel. Two years Products manufactured since the Jun is expected to reach over 15 million gal- 


igo, this refinery produced 100,000 bpd, | ssurtem Gate facies 3 tol , F j ' 
ge start-up date include benzene, toluene n : cs 

and when this new unit is completed late : r , a ne eS es es 

. xylene, and Solvent V-100. 


in 1958, Petroleos Mexicanos will have the Completed on schedule by Procon, In 


largest refinery in Latin America [he plant uses a charge or feed stock Des Plaines, Ill., the start-up was super- 








New British Petroleum distillation unit at Lavera, France, has a capacity of 2.2 millions tons per year. 
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YOURS pov the asking [ 


FOR COMPLETE 
INFORMATION 


136-50 Twenty-fourth Street 


Please send me the following Doyle & Roth literoture . 


Send for this DOYLE & ROTH 
LITERATURE 77) _//\V | 
ees 


D> HEAT EXCHANGERS 2% 


A size and type to meet every application and requirement of 

the chemical and process industries. Time and money can be 

saved by placing complete responsibility with Doyle & Roth. 
BULLETIN 


BD TANK TRANSPORTS Suz” 


Individually engineered for each specific operation . . . there 
is a D. & R. Transport for every liquid hauling purpose in the 
chemical and process industries. 


B LIQUID COOLERS ou 


For your unusual cooling requirements . . . specifically de- 
signed for the chemical and process industries . . . to produce 
chilled liquids in volume . . . quick . . . efficient . . . and, 
at LOW COST. 


OD PILOT PLANT EQUIPMENT 


Doyle & Roth can manufacture and supply a complete line of 
“pilot-size” Reactors, Heat Exchangers, Pressure Vessels, 
Columns and Tanks. 


BULLETIN 


AND MAIL (oupo" Todey, 
wo 


Brooklyn 32, New York 





CEP May 1958 


CHECK THE BROCHURES YOU DESIRE 
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vised by Bruno Pizzato, chief operating 
engineer for Universal Oil Products Co., 
also of Des Plaines, designers and licensors 
of the Udex process. 


Delta Refining Co. has completed one 
phase of an extensive plant expansion and 
modernization program with the startup of 
a “HF” Alkylation unit at Memphis. 
Charge stock to the alkylation unit are 


| isobutane and butylenes produced in the 


refinery’s catalytic cracking unit. Having 
a design capacity of 760 bpsd, it is pro- 


| ducing 105-106 octane leaded alkylate for 


use as a gasoline blending component. 

Present plans call for increasing crude 
throughput from 12,000 bpd to 18,000 
bpd by revamping the crude distillation 
unit, gas concentration facilities, and the 
cat cracker. 


Devon-Palmer Oils, Ltd., and 


| Texas-Gulf Sulphur Co., Inc., plan 


to build an $8 million sulfur extraction 
project 12 miles southeast of Calgary, Al- 


| berta. The plant will draw from a gather- 


ing system which will supply 30 million 
cubic feet of raw gas per day. The plant, 
when on full stream by mid-1959, will 
yield 12 million cubic feet of saleable res- 
idue gas and 370 long tons of sulfur per 


day. 


| United Refining Co. has started up a 


new 15,000-bpd crude unit at it Warren, 
Penn., refinery. The new unit was engi- 
neered and built by United as part of a 
$1.25 million expansion program, which 
will lift the crude charging capacity of the 
plant from the previous 8,000 bpd figure 

Revamp of the Catalytic Reformer to 
provide for a 4,000 barrel throughput at 
higher octane levels has recently been com- 
pleted, and a pretreat section for straight 
run gasoline, consisting of a Depentanizer 
and Unifiner, is now under construction 

Further modifications will be required 
to a Fluid Catalytic Cracking Unit in- 
stalled a year ago before the full 15,000 
bpd crude rate can be realized 


| Imperial Oil, Ltd., has undertaken a 


$5.36 million expansion program at its 
Sarnia refinery, already the largest in 
Canada 

The expansion will mean a 20 percent 
boost in the Sarnia plant’s crude refining 
capacity—from 78,800 bpd to 94,000 bpd 
Work on the project has begun and com- 
pletion is expected by mid-1959. It will 
include additions to distillation and crack- 
ing units, and improvements to piping, 
storage and blending facilities. While no 
new large units will be built, equipment 
will be added to permit more intensive 
use of existing facilities 

The company is also building a $28.5 
million petrochemical plant at the refinery 
site. It is expected to begin operations this 
fall. Altogether, Imperial plans to spend 


about $36 million this year to enlarge its 
manufacturing facilities and increase pro- 
duction in refineries across Canada. 


PILOT PLANT 
EQUIPMENT 


a HEAT EXCHANGER ia TANK TRANSPORTS Cj LIQUID COOLERS 
BULLETIN NO. 158-HE BULLETIN NO. 257-7 BULLETIN NO. 257-0 


build a plant at Orange, Texas to pro- 
duce polyethylene film for packaging. The 
plant is part of an arrangement between 
Crown Zellerbach and Spencer Chemical 
Co. of Kansas City. 

The new plant will be built adjacent to 





» 
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I 
| 
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Il | crown Zellerbach Corp. plans to 
| 
, 
i 
i 
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You can see why Saran Lined Pipe costs so little per year of service 


Saran anchored within a steel casing safely 
conveys corrosive liquids for years of trouble-free service 


There’s something special about this valve. It’s saran lined 
and has a Teflon V-ring packing for easier opening and 
closing and more perfect sealing with less pressure. And yet, 
the fact that valves like this are stock items is another 
example of why saran lined piping systems are more eco- 
nomical to install. 


Immediate availability of Saran Lined Pipe, valves, pumps 
and fittings means there's no waiting. And Saran Lined Pipe 
can be cut and threaded right on the job with conventional 
tools. This lower fabrication cost, combined with the long 


life of corrosion-resistant saran, means that complete saran 
lined piping systems cost less in the long run. 


Saran Lined Pipe with the new gray liner gives trouble-free 
service under operating pressures from full vacuum up to 
300 psi and temperatures from -20° F. up to 200° F. 


Send the coupon today to learn how you can save by install- 
ing a complete corrosion-free piping system with Saran 
Lined Pipe, valves, pumps and fittings. And be sure to ask 
about Saraloy® 898 tank linings. THE DOW CHEMICAL COM- 
PANY, Midland, Michigan. 


Pe ROR OOO EEE EEE EEE EEE EEE EEE EEE EEE EEE EEE EEE EEE EES EEE EEE EEE SEETHER EE 


Please send me information on: ([] Saran Lined Pipe, fittings and valves [] Saran lined centrifugal pumps [] Seraloy 898 chemical-resistant sheeting 


SARAN LINED PIPE COMPANY 


DEPT. 2003 F Name Title 


2415 BURDETTE AVENUE 
FERNDALE 20, MICHIGAN 


Address ’ iiled ee 


Company 


State 


YOU CAN DEPEND ON 
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BETZ LABORATORIES INC., Philadelphia 24, Pa. 











Spencer’s existing resin plant at Orange. 
A Crown Zellerbach spokesman at the 
company’s headquarters described the 
plant only as medium-sized. Resin will be 
conveyed directly to the Crown Zellerbach 
plant, where it will be extruded into clear 
polyethylene film for packaging bread and 
other commodities. 

Construction of the plant will begin 
soon, and it is expected to begin operat- 


Who's Building...» 


ing by late summer. The facility, which 
will be operated by Western-Waxide spe- 
cialty Packaging division, is the company’s 
first plant to extrude polyethylene as a 
clear’ film 


Neches plant will raise butadiene capacity 200,00 tons per year. 


New Plant Has Largest Furnaces in U.S. 


One of the most impressive sights at 
Neches Butane Products Co.’s new buta- 
diene plant located at Port Neches, Texas, 
is the three huge, vertical-fired stream su- 
perheaters designed and constructed by 
Petro-Chem Development Co., Inc. Each 
furnace is over 160 feet high and 312 
feet in diameter and has a heat absorption 
capacity of 150 million Btu’s per hour. 
The furnaces are believed to be the larg- 
est units installed in the U. S. for chemi- 
cal. processing. In addition to these three 
large superheaters, Petro-Chem also sup- 
plied the butylene and air heaters for the 
Port Neches project. 

The Petrochem-Isoflow Superheaters are 
one of the first types in which each tube 
section of each pass was designed for its 
own particular pressure-temperature con- 
ditions and made of alloy material and 
thickness to satisfy these conditions. The 
operating tubewall temperatures of the 


superheaters will be in the unusually high 
range of 1800-1900 F. Inlet pressure will 
be in the range of 100-150 pounds per 
square inch and outlet pressure at 50 psi. 

The 18 pass header of the furnace with 
6 tubes in each pass is designed to gain 
maximum heating efficiency. 

The furnaces will supply superheated 
steam at 1450 F for conversion of buty- 
lene to butadiene. Designed and con- 
structed by Foster Wheeler Corp., it will 
increase the company’s butadiene capacity 
from 200,000 te 300,000 tons per year. 
The Neches plant which will use a new 
high temperature catalytic process is ex~- 
pected to go on stream in mid-1958. It is 
the first plant of its type to be built in 
the U. S. 

The Neches Butane Products Co, and 
plant are owned jointly by Goodrich-Gulf 
Chemicals, Inc., and Texas-U. S. Chemi- 
cal Co. 





Utah Oil Refining Co., subsidiary of 
Standard Oil Co. (Ind.), has completed a 
unit for processing 37,500 bpd of crude 
oil into seven product streams, ranging 
from light naphtha to diesel oil and re- 
duced crude. Its total cost will exceed $2 
million. 

The Fluor Corp., Ltd., recently raised 
the distillation column of the crude unit 
It was completely shop fabricated and 
erected in one piece, and weighs over 140 
tons with its trays. Raised and set in less 
than eight hours, it stands over 100 feet 
above grade, and is 15 feet in diameter. 

Fluor recently completed the engineer- 
ing and construction of a 5,500-bpd Ultra- 
former for Utoco at the Salt Lake City 
refinery. 


July, 1958—PrtRoLEUM REFINER 


island Territory of Aruba, Nether- 
lands Antilles, has begun production in 
the world’s largest single installation to 
convert sea water to fresh water. Accord- 
ing to Singmaster & Breyer, New York 
engineers who designed and constructed 
the $10 million government-owned plant 
for the 70 square-mile Caribbean island, 
it is the first to combine salt water distil- 
lation with production of marketable sur- 
plus electriicty. 

Total capacity of the new plant, which 
replaces a smaller and obsolete unit, is 
2.7 million gallons per day of distilled 
water. This will supply the potable water 
requirements of both Aruba’s population 
of 55,000, and its major industry—the 
American-owned Lago Oil & Transport 


For more data on advertised products, .. 


e Readers’ Service Cards, last page. 


HOT FORGED from solid, 
rectangular steel bars, de- 
signed and produced for 
dependable, long-life service 
under the severest piping 
conditions! 


A TYPE FOR EVERY USE! 
FOR ALL PRESSURES ! 
FOR ALL TEMPERATURES ! 





Standard & Double) 
Extra Heavy 


UNIONS 


Available with 
screwed or socket 
weld ends. 3000- 
Ib. sizes Vg” to 3”; 
6000-lb. sizes Vg” 


y+ 


ORIFICE =) 


UNIONS 


With screwed or 
socket weld ends. 
3000-lb. and 6000- 
Ib. service. 




















‘ss. 


(MALE & FEMALE 
UNIONS 


With steel-to-steel, 
bronze-to-steel, stain- 
less steel-to-steel or 
orifice seats. 3000-lb. 


Sogn only. 


(FULL STAINLESS & 
FULL ALLOY 
STEEL UNIONS 


With screwed or 
socket weld ends. 
3000-Ilb. and 8000-Ib. 


\ service. 


WRITE FOR CATALOG 58 
showing the complete Catawissa 
line of Perfect Seal Products 


CATAWISSA VALVE AND 
FITTINGS COMPANY 


25 Mill Street ¢ CATAWISSA, PA. 
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Wh B i i eee 
For Top Quality Welding o's Building 


n Chrome-Alloy Steels 
o Cc y Co., Ltd.’s 440,000-bpd refinery. 


P Prime reason for lowered water cost is 

Use CHAMPION ys - the use of a steam electric plant in con- 

junction with the distillation units. As in 

® conventional power plants, steam gener- 

CROLOY \< ated in high pressure boilers has most of 

\ = its energy converted to electricity which 

ELECTRODES oF, *T>- can be sold. The exhaust steam from the 

SS turbine is not condensed at Aruba, how- 

4 ever, but is used to distill the sea water 

Cost figures for water from the new 

| plant have not been released, but Aruban 

government estimates indicate a produc- 

tion cost of about $1.75 per 1,000 gallons. 

When the turbo-generators with their 

15,000 kilowatt maximum output go into 

operation later in the year, exact water 

cost data reflecting power revenues will be 

available. These data, as well as the plant’s 

impact upon the island’s economy, will be 

closely examined by planners in regions 
faced with water shortage problems. 

Singmaster & Breyer, New York engi- 

neers, who designed and constructed the 

| plant, are affiliated with The Fluor Cor- 


IT’S CROLOY , : | poration, Ltd. of Los Angeles 
Only if it \ | Badger-Comprimo N. V., The 


Hague, has been awarded contracts with 





| a total value of $2.8 million for the de- 


Bears the Imprint— , f sign, engineering and construction of three 
' | chemical plants and an asphalt production 


Your Assurance Of \ BA |i 


- Two of the chemical plants will be con- 
Oo “a structed in England for a major oil com- 
MAXIMUM ie \£G | pany. The third chemical plant will be 
LA located in Germany. Names of clients and 
QUALITY , Vv" types of products were not revealed. The 
AK asphalt production unit is for Esso Bel- 
r / gium and is a further extension of a large 
refinery expansion program started in 
1957. Construction of all four projects is 

already underway 


| The Goodyear Tire & Rubber Co., 

| in revealing planned capital expenditures 

| of $70 million for 1958, announced that 
$10 million ot the money will be used for 

| a plastics plant. The new facility will be 
built in Point Pleasant, W. Va., for the 
manufacture of polyester resin and lami- 
nating film. 


Goodrich-Gulf Chemicals, Inc., 
will construct additional facilities at its 
Port Neches, Texas plant for the manu- 
facture of a new type of dry man-made 


For top drawer welding of Chrome Moly Steels, Cham- ee en ee 
pion Croloy Electrodes have excellent handling char- ie han balan saul eal ea aomaied 
acteristics in all positions, and produce radiographically in late 1958. The addition will be engi- 
clean welds of unsurpassed mechanical properties. Cham- reoa Mage 8 “oo oF va we 
pion Croloy Electrodes are available in all of the popu- ee 

lar grades from 14% Chrome, 4% Moly to 9% Chrome | Magnolia Petroleum Co. wil! build 
1% Moly in 3%” through 3% diameter. Only Croloy | a gas processing plant in southern Loui- 
Electrodes are identified with the Croloy imprint on each siana. Plans are complete and materials 


are already being purchased for the new 


Electrode and are manufactured under U.S. patent license. plant. It will be an addition to Magnolia’s 


Champion also offers a full line of Stainless Steel Electrodes in all ae Ot yea a i ieae oe os 
analyses with either lime or AC-DC coatings. Champion is the | the Gulf of Mexico. This will be the first 
leading manufacturer of the increasingly popular 16-8-2 composi- | major industrial construction in that part 
tion, which gives unparalleled freedom from cracking in type 347 | of Louisiana since Hurricane Audrey 
and 316 weldments. struck last year. 
Scheduled for completion in April, 
For further information on any of these electrodes, write today. 1959, the plant will handle 150 million 
—_ feet - gas av. oo gas ype ong 
wi come rom onshore iocations nearby. 
THE Cc r4 A NM ed | oO N RIVET Co. About 4,500 bpd of distillate will be re- 
moved from the gas. The de-ethanized dis- 


tillate will be piped the 40 miles to 
Cleveland 5, Ohio East Chicago, Ind. Magnolia’s Beaumont refinery for more 
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CONDENSER AND 
_ HEAT EXCHANGER CLINIC 





Edited by Arthur W. Tracy, Metallurgical Engineer 
The American Brass Company, Waterbury, Conn. 
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Cupro Nickel Alloys meet a wide range of 
severe corrosive and mechanical conditions 


Cupro nickel alloy heat exchanger tubes 
serve satisfactorily when conditions re- 
quire greater strength and corrosion 
resistance than are possessed by the 
brass alloys. 


Developed To Meet Navy Requirements. 
Copper-nickel alloys were originally 
developed for use on U. S. Naval vessels 
to provide tubes which would give long 
and reliable service under extreme battle 
conditions. Research by The American 
Brass Company, begun in the last cen- 
tury, resulted in the manufacture of 
cupro nickel tubes for the Navy’s fighting 
ships in the Spanish-American War and 
in World Wars I and II. 

Navy experience with cupro nickel 
condenser tubes led to their use in 
express liners and other merchant craft, 
in central power stations, and then in 
industry for condensers, heat exchangers, 
and evaporators where their resistance 
to corrosion by a wide range of chemicals 
and their ability to maintain strength 
at elevated temperatures gave them an 
economic advantage. 


Cover Wide Use Range. The American 
Brass Company produces condenser and 


Water boxes for a naval steam condenser 
fabricated by welding “4” sheet of Anaconda 
Cupro Nickel, 10%-755. The flanges and ribs 
are of steel. The Youngstown Welding and Engi- 
neering Company also fabricates pipe and fittings 
of Cupro Nickel, 10%, for salt-water service. 
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heat exchanger tubes from Cupro Nickel, 
30°7,-702 and Cupro Nickel, 10°7-755, 
which satisfy most of the requirements 
for marine, power station and processing 
plant service. Cupro Nickel, 20-712 
is also produced, particularly for use 
under certain conditions, such as in 
feed-water heaters where operating tem- 
peratures and pressures are too high 
for brass alloys or the 10%, Cupro 
Nickel, and not sufficiently severe to 
require the 30%, alloy. 

These alloys satisfy, economically, 
condenser and heat exchanger tube re- 
quirements that lie beyond the corrosion 
resistance and mechanical properties of 
copper and brass tubes. 


Cupro Nickel, 30%-702 is the most 
widely used of the copper-nickel alloys. 
It is the most corrosion resistant and 
durable of the copper-base alloys for 
condenser and heat exchanger tubes in 
sea water service, being highly resistant 
to clean and polluted sea waters. It has 
the property of forming protective films 
of corrosion products, making it partic- 
ularly desirable for service where water 
velocities are high. It is highly satisfactory 
for tubes in evaporators, inter-after con- 
densers, air ejectors of steam condensers 
and in boiler feed-water heaters. This 
alloy is particularly desirable where high 
temperatures are encountered. 

In high-pressure, high-temperature 
steam stations, Cupro Nickel, 30°%,-702 
tubes are used in feed-water heaters 
regardless of the type of tube used in 
the main condensers. The high allowable 
design stress for this alloy qualifies it 
for this service. 

Cupro Nickel, 30°,-702 tubes are used 
in petroleum refinery heat exchangers 
when process liquids, vapors and cooling 
waters are particularly corrosive, and 
where its resistance to stress-corrosion 
cracking and good physical properties at 
elevated temperatures are required. 


Cupro Nickel, 10%-755. This alloy 
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was developed by The American Brass 
Company to conserve nickel and to 
provide a lower cost copper-nickel alloy 
to meet requirements not sufficiently 
severe to call for the higher nickel- 
content alloys. 

Cupro Nickel, 10%-755 has proved 
an excellent alloy for salt water use. It 
is resistant to corrosion by both clean 
and polluted sea waters at relative high 
velocity of flow. It has given a good 
account of itself in stationary steam 
plants on tidewater, and in condensers 
and similar applications aboard ship. 

Because of this excellent resistance to 
corrosion by sea water, Cupro Nickel, 
10%-755 tubes are used in heat ex- 
changers handling sulfur-free streams in 
a number of tidewater oil refineries. 


Cupro Nickel, 20%-712. This inter- 
mediate alloy serves adequately and 
economically where operating tempera- 
tures and pressures are too severe for 
Cupro Nickel, 10-755 and where the 
properties of Cupro Nickel, 30°7,-702 
would not be required, such as in boiler 
feed-water heaters. 


Technical Service. The Technical Depart- 
ment of The American Brass Company 
will be glad to study any heat-exchange 
problem you may have and help you 
select the tube alloy which will most 
adequately meet the conditions you face. 
Write: The American Brass € ompany, 
Waterbury 20, Conn. In Canada: 
Anaconda American Brass Ltd., New 
Toronto, Ont. 


ate 


ANACONDA 


Tubes and Plates for 
Condensers and Heat Exchangers 
Made by 
The American Brass Company 
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by HARBISON-WALKER ee 


GUN APPLICATION — For many installations, 
Harbison-Walker castables are used to best advantage 


fulfill special requirements for with various types of air placement guns. 


TROWELLING—tThis method is preferred for some 
applications and the excellent working qualities of 


maximum corrosion resistance ————_—<—. 
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HARBISON-WALKER products comprise the 
specific types and classes for each particular 
purpose. Included are the widely diversified 
monolithic materials, refractory brick of the 
entire alumina-silica series and high alumina 
brands of all classes from 50% to 99+% 
alumina content. From these can be selected 
the kinds which best fulfill all the special 
requirements for maximum corrosion resistance 
to various sulphur compounds and _ hydro- 
carbons and to the severe fluxing effect of oil 
ash in high temperature furnace operations. 
Harbison-Walker refractories of the various 
types and classes are especially adapted for 
withstanding excessive abrasion and erosion 
and the disintegrating action of reducing atmos- 
pheres through critical temperature ranges. 


H-W REFRACTORY 
BRICK : 
AND SHAPES 


Write Technical Service 4 

Department regarding the * Fireclay Brick—All Classes - High Alumina Brick 

selection of the refractories . —All Classes from 50°; to 99% alumina- DURO 

best suited for your specific and W-ACID, acid-proof brick, floor tile and 

applications. | - DURO tower packing rings and grid tile - Silica 
Brick - Basic Brick—All Classes 


World’s Most Complete 
Refractories Service 































CASTABLES (all classes) - 


These monolith forming refractories are widely 
used in the petroleum refining and petro-chemical 
industries. They are available in all the many 
commercial classes which provide the most de- 
sirable combinations of physical and chemical 
properties for each eattiouer requirement. Among 
these, several which are most widely used with 
special benefit in the petroleum industry are 
briefly described in the following. 


HARCAST—Is exceedingly strong and resistant to 
reducing conditions at operating temperatures 
and meets rigid specifications used in the petro- 
leum industry. Its composition and low perme- 
ability greatly retards corrosion by gases under 
high pressures. It is used in severe erosion areas 
such as in regenerator cyclones and catalyst feed 
lines. The approximate service limit is 2800°F. 


H-W 56 LIGHTWEIGHT CASTABLE— Combines light 
weight with high insulating value and strength 
to the utmost degree. Produced also with a very 
low ferric oxide content of less than 0.5%, it 
provides maximum resistance to reaction with 
various gases. Among important applications are 
refinery vessel linings, ducts and breechings, 
boiler back wall and tube decks, air preheater lin- 
ings, furnace walls, roofs and doors. The approxi- 
mate service limit is 2100°F. 


H-W EXTRA STRENGTH CASTABLE is exceptionally 


strong and withstands severe abrasion and ero- 


H-W MORTARS 


These include a wide variety of both hot and cold- 
setting cements which fulfill the requirements for 
laying all the different kinds of refractory brick. 
Some leading brands are HARWACO BOND, 
THERMOLITH and KORUNDAL BONDING 
MORTAR which provide the requirements for 
laying the alumina-silica and high alumina refrac- 
tories ranging up to 99°% alumina content. 


HARWACO MASTIC 


This plastic cold-setting monolithic refractory 
has a working consistency similar to that of stiff 
putty and is ideally suited for plastering with a 
trowel, as for example, for sealing V-shaped spaces 
at the exterior face of tangential tubes. 


General Offices: Pittsburgh 22, Pennsylvania 


H-W CASTABLE REFRACTORIES and other monoliths 


PLASTIC FIRE BRICK (all classes) SPECIAL GUN MIXES - TROWELLING MIXES 





HARBISON-WALKER REFRACTORIES COMPANY AND SUBSIDIARIES 


Plants, Warehouses and District Sales Offices in many ..ties and states 


sion at temperatures up to its service limit of 
2400°F. 


HARCHROME is a special chrome castable which is 
second to none for abrasion resistance for the 
range of operating temperatures prevailing in 
feed lines. 


H-W HIGH ALUMINA CASTABLE— Made with crystal- 
line alumina base it is most refractory among 
castables and due to its extreme purity is espe- 
cially suited for use in highly reducing atmos- 
pheres. Its approximate service limit is 3000°F. 


CASTABLE CONSTRUCTION FOR REFINERIES 






































Illustration shows H-W 56 Lightweight 

Insulating) Castable next to the re- 
generator shell with H-W Extra 
Strength Castable superimposed in 
hex-steel for working lining. 






H-W INSULATING 
REFRACTORIES 





















Included are seven classes of insulating fire brick, 
having service limits of 1600°F. to 3000°F; 
mortars for laying insulating brick; several brands 
refractories; H-W BLOCK 
INSULATION; H-W FINISHING CEMENT; 


of castable insulating 
and H-W MINERAL FIBER COATING. 








Typical arrangement of refractory an 
chor method for monolithic linings in 
catalytic cracking units. H-W Mineral 
Fiber Coating provides insulati 

metal stud. 
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processing. One unusual feature of the 
plant is that the distillate will flow to the 
refinery under pressure from the process- 


ing operation and will not have to be | 


pumped. 


Another unusual feature will be the use | 


of water from nearby transportation canals 


for cooling purposes. It will be taken into | 
the plant, used for cooling, and discharged | 


into a short canal flowing into the Gulf. 


For a more economical method of gas | 


| processing, the plant will use an absorp- | 
tion refrigeration process which requires | 


1,200 tons of refrigeration. 


Pacific Petroleums, Ltd., has gone on | 


stream far up the Alaska Highway and 
almost within the shadow of the Arctic 


Circle, with a new UOP Platforming- | 


Unifining unit. 


The 3,250-bpsd Unifining unit will serve | 


as 
will 


a pretreater for the Platformer, and 
also treat diesel fuel. 


ing on a 400 F. end point depentanized 
| naphtha. The Platforming unit, which has 


a design capacity of 2,000 bpsd, is pro- | 


| ducing a motor fuel blending component 
rated at 97 octane leaded. 


Feed stock to | 
the Unifining unit is a blend of depen- | 
tanized Permo-Penn and Triassic D Zone | 
distillates, while the Platformer is operat- | 


PRESSURE 
GAUGES 


USED IN 
REFINERIES 
AND 
CHEMICAL PLANTS 
THROUGHOUT 
THE WORLD 


Universal Oil Products Co. designed, | 


engineered and licensed the two units. 


Montecatini Co. plans to raise its for- 

maldehyde production at its Castellanza, | 
Italy, plant from 80 million pounds per | 
year to 135 million pounds. Construction | 


is now under way at Castellanza near 
Milan to add a third unit to the two re- 


cently completed for the production of for- | 


maldehyde from methanol. 


The cost of the assembled unit, ready to | 


work and having an annual output of 55 
million pounds, is approximately $300,000. 


The plant, completely automatic, requires | 


only one man per shift. 


Kerr-McGee Oil Industries, Inc., | 
report that good progress has been made | 
| on construction projects at the company’s 
| Wynnewood and Cleveland, Okla., refin- | 
| eries. At Wynnewood, the new Naphtha | 
Unifiner and Platformer is ready for full | 


| capacity operation. The 
Unifiner will be put on stream soon. 


At Cleveland, modernization of aliphatic | 


naphtha stills has been finished and com- 
pletion of the Aromatic Naphtha Plat- 
former system is expected this month. 


Standard Oil Co. of Calif., Western 
Operations, Inc., plans to expand its re- 
finery at Richmond, Calif. Nucleus of the 
project will be a 40,000-bpd fluid catalytic 
cracker designed to increase production of 
| Standard’s motor gasolines. 

Company spokesmen said the project 
would begin immediately, with completion 
scheduled for the Summer of 1959. The 
unit will be similar to a cracker built at 
the company’s El Segundo Refinery 
1954. It will be built on seven acres of 


in | 


new Distillate | 


REFLEX 


Single or Multiple 
Sections 


TUBULAR 


Gauge Cocks 


Large Chamber 
Reflex Gauges 


Heated or Cooled 
Gauges 


land between the refinery’s asphalt and | 


other plants on Point Richmond. 


Pan American Petroleum Corp. 
has announced plans for the construction 
of a natural gas processing plant 18 miles 
north of Monahans, Texas, where a 20- 
acre site has been purchased. It will pro- 
| cess casinghead gas from the North Mona- 
hans field. Initially, capacity will be 4 


For more data on advertised products, use Readers’ Service Cards, last page. 


SEND FOR 


COMPLETE 
CATALOGUE 


STRAHMAN VALVES, Inc. 
16 Hudson St., New York 13, U.S.A. 
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Rockwood Ball Valve 
Positive Shut Off — Positively Leakproof 


Rockwood’s forged Ball Valves solve 
tough water handling problem at 
Southern railroad station. A quarter 
turn opens and closes this valve with- 
out leakage — even after continued 
use! The liquid pressure automatically 
positions ball against the synthetic rub- 
ber seat and the retainer spring as- 
sures tight seal in case the pressure is 


ROCKWOOD 


FULL, R 
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very low. It’s trouble-free, long wearing 
and job designed. Several ma- 
terials available for different applica- 
tions. The coupon will bring full in- 
formation on how you can reduce main- 
tenance costs by using Rockwood Ball 
Valves. Tested and listed by Under- 
writers’ Laboratories, Inc. Distributors 
in all principal industrial areas. 


seat 


BALL VALVES 


FLOW 
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ROCKWOOD SPRINKLER COMPANY 
2222 Harlow Street 
Worcester 5, Mass. 


Please send me illustrated folder on 
Rockwood Ball Valves. 


Name 

Title 

Company 

Street 

Zone 


City State 


For more data on advertised products, use Readers’ Service Cards, last page. 





YOUR BEST BUY 


for top performance, 
long life, low upkeep... 


Leopo/d 


WATER PURIFICATION 
AND FILTER PLANT EQUIPMENT 


Whether adding new plant capacity 
or modernizing present facilities, it 
pays to use Leopold Filter Plant 
Equipment. Leopold products can’t 
be beat for efficiency, long life, and 
overall economy. Any way you judge 
them, they’re your best buy. Just 
mail coupon below for details. 


LEOPOLD FIBERGLASS- 
REINFORCED PLASTIC 
WASH TROUGHS 

* Require no painting or other 
maintenance * Easy to handle 
—inexpensive to install * 
Resist weather, last indefinitely 
* For all design requirements 
* Also ideal for weir plotes, 
collector troughs, baffles, etc. 


LEOPOLD GLAZED TILE 
FILTER BOTTOMS 


* Permanent * Can't corrode 
* Acid and alkali-resistant * 
Not subject to tuberculation * 
Proved in over 375 plants 
with a daily capacity of over 
2% billion gallons. 


LEOPOLD 
RUBBER-SEATED 
BUTTERFLY 


VALVES 


* Provide positive 
bubble-tight clo- 
sure * Designed for 
quick installation, 
easy operation, 
minimum upkeep. 


LEOPOLD FILTER 
OPERATING TABLES 


* Over 2000 in service * 
Standard or special models 
for individual needs with elec- 
tric, hydraulic or pneumatic 
indicators. Also hydra-pnevu- 
matic control systems. 


LEOPOLD 
DRY CHEMICAL 
FEED MACHINES . 


* Available in three 
capacities for vol- 
ume batch feeding 
of dry chemicals. 


MAIL COUPON TODAY 

FOR LITERATURE—COMPLETE DETAILS! 
" ares 

| F.B. LEOPOLD CO., INC. | 

Zelienople, Pa. 
| Gentlemen: | 
| (] Please send literature on complete line | 
| of Leopold products. | 
| [] Please have representative call. l 
Name 

| Affiliation | 
| Ci | 


ne 





State __ 


7 Zone 
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million cubic feet of gas a day with one 
compressor, but the design allows an ulti- 
mate capacity of 12 million cubic feet a 
day, with the addition of more equipment. 

Pan American will design the plant and 
furnish materials for its construction. The 
Monahans plant is a compression-refrig- 


ad 


eration plant and will initially house one 
main compressor of 1,320 horsepower. 

The main compressor, augmented by a 
combination refrigeration-recompressor 
compressor, will strip liquid petroleum hy- 
drocarbons from casinghead gas. The res- 
idue, dry gas will be sold, although plant 
design will allow injection for secondary 
recovery. 

Stabilized condensate will be sold for 
further processing. Construction on the 
plant is expected to start this month and 
completion is scheduled for November 


moh 
5 aa 


American Oil’s new plant produces 21,000 bpd. 


Amoco Has New Plant at Texas City 


A new Ultraforming Unit has been 
placed on stream scarcely a stone’s throw 
from the world’s first such unit at Ameri- 
can Oil Co.’s Texas City refinery. Scarcely 
four years separate the original unit and 
the recently completed 21,500 bpd Ultra- 
former which is the 12th such unit in the 
Standard of Indiana organization, 

In addition to constructing the new 


Ultraformer, 
other 
facilities for 


American Oil 
Texas City 


modernized 
four units to improve 
separating low-octane com- 
ponents for further processing in the Ultra- 
forming Units. 

Construction of the new Ultraformer 
began in May, 1957. The contractor was 
the Ralph W. Parsons Co. of Los Angeles 





Goodrich-Gulf Chemical, Inc. plans 
a million dollar expansion of synthetic rub- 
ber production facilities in Institute, West 
Va. 

The expansion will increase the plant’s 
production of crumb rubber. An extruder 
dryer for production of extrusion-dried 
electrical grade rubbers and other special 
polymers will also be installed. 

The addition will be engineered and 
built by The Girdler Construction division 
of Chemetron Corp., Louisville, Ky. Con- 
struction began June 1 and is scheduled 
for completion by September 1. The ex- 
truder dryer will be installed by late 
October. 


Kali-Chemie A. G., Hannover, Ger- 
many has contracted with the chemical 
plant division of The Power-Gas Corp. 
Ltd., for the supply of a Power-Gas/Her- 
cules reforming plant. This unite, similar 
to others erected in the United Kingdom, 
is based upon liquid hydrocarbon feed- 
stock and comprises a tubular cracking 
furnace followed by carbon monoxide 
conversion, carbon dioxide removal and a 
methanation stage to provide high-purity 
hydrogen. 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Austrian Oil Administration’s 
Schwechat refinery near Vienna will have 
its first construction stage completed by 
the end of 1959, according to most recent 
reports. The new construction will bring 
the refinery’s capacity to 1.6 million tons 
annually. Costs for the first-stage expan- 
sion are estimated at $22.3 million, of 
which $10.7 is earmarked for this 
year. 


some 


In January, the board of the Austrian 
state oil company announced plans to in- 
vest $27 million in 1958 in building 
large refinery and financing measures 
aimed at halting the decline of oil pro- 
duction. 


D-X Sunray Oil Co.’s 75,000 Tulsa 
refinery, largest in Oklahoma, has added 
four new processing units costing $12 mil- 
lion, designed to produce high-octane gas- 
oline exceeding 105-octane in number 
However, the company says it has no im- 
mediate plans for producing gasoline in 
such super-ranges. 

The new units which went on 
early in June include: 

1. A naphtha unifiner with a capacity 
of 20,000 bpd of naphtha charge. This 
unit prepares charge stock for the existing 


stream 
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New Jersey 





your Aloyco 
Sales engineer 
has only 

One business... 


Your Aloyco sales engineer is a specialist .' 
he handles only one line. You, as an Aloyco 
customer, deal directly with a man who 
knows his product and ifs application. He is 
equipped to get close to your problems 

and you'll find that this closeness to our 
customers goes right back to the Aloyco 
Plants. Doesn't it make sense to depend on 
the man and the company that specialize 

in corrosion resistant valves exclusively ? 


ALOYCO 503 Globe Vaive retained bonnet 
gasket... bolted bonnet OS&Y 

renewable Teflon disc fully retained. The 
Aloyco Valve line includes a wide range of 
alloys, types, sizes, and pressures of 

150 Ib, 300 Ib, 600 Ib and above. Nuclear 
Valves up to 2,500 Ib. 


Longer Lasting z. 
7 y 
VALVES ad 




















“... the oil industry expanded very rapidly since World War II, and 
like other industries it is undergoing adjustment and reappraisal. 
However, nothing in the long-term outlook has diminished our con- 
fidence in an expanding future for our industry. The need for our 
products will grow steadily, and our problems lie in the direction 
of meeting those needs through the most efficient use of capital 
and at the lowest possible cost of operations, and not in losing 
our long-range perspective because of a temporary recession.” 


—M. J. Rathbone, President, Standard Oil Company (New Jersey) 


STANDARD OIL COMPANY (NEW JERSEY) 


AND AFFILIATED COMPANIES 
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platforming unit—which has a capacity of 
7,500 bpd—and for the newly constructed 
platforming unit. 

2. A platforming unit with a capacity 
of 12,000 bpd. The unit was designed to 
produce a 97-leaded octane number plat- 
formate. The installation is equipped with 
a rerun tower to allow preparation of 
selected blending stocks. 

3. A butane isomerization unit which 
will produce 2,400 bpd of isobutane for 
use in the new hydrofluoric alkylation 
unit. 

4. A hydrofluoric acid alkylation unit 
which will make available 2,500 bpd of 
105-octane, or higher, blending stock. 

The unifiner and platformer are oper- 
ated as one large unit, using one control 
room and one group of operators. Another 
operating unit consists of the isomerization 
and alkylation units. 

Only five employes per shift are required 
to operate the units. Two employes, an op- 
erator and first helper work in the unifiner- 
platformer area. An operator and first 
helper work in the isomerization-alkylation 
units. 


Farbwerke Hoescht A.G. and several 
Austrian firms will soon begin construction 
of a petrochemical plant near Vienna, 
Austria. 


Pery is building a $9-million petrochemi- 
cal plant at the port of Callao. Gas will 
be generated by cracking heavy oil, and 
the Montecatini process will be used for 
the conversion of hydrocarbons into am- 
monia fertilizers. The plant will be pri- 
vately financed 


Refineria de Petroleos de Escom- 
breras S.A. has placed the first UOP 
Platforming unit in Spain on stream. The 
11,000-bpd unit will produce a 90-octane 
blending component from straight-run 
naphtha of boiling range 190 to 350 F 
from Middle East crudes, basically of 
Saudi Arabian origin. 


National Petro-Chemicals Corp., 
New York, is building a 75-million- 
pounds-per-year high-pressure polyethyl- 
ene plant in Houston. It is scheduled for 
completion next winter. 


El Paso Natural Gas Products Co. 
is planning a natural gas liquids recovery 
plant at Opal, Wyo. The plant will have 
a capacity of 250 million cubic feet of gas 
a day, and will produce natural gasoline 
and propane. Flour Corp. is doing the 
building, with completion of the $5-million 
plant due in early 1959. 


Osceola Refining Co., Inc., has 
placed a new 1,150-bpd Houdriformer in 
operation at West Branch, Mich. West 
Branch Refineries, Inc., a subsidiary of 
Osceola, will operate the plant. 

Design of the Houdriformer provides for 
production of high octane fuels from Ca- 
nadian and Michigan naphthas. Naphtha 
feed is pre-treated for sulfur removal in a 
guard-case catalytic reactor. The reform- 
ing section is of conventional design, with 
three catalytic reactor chambers, inter- 
stage heaters, high pressure separator and 
stabilizer column. 

Process engineering was provided by 
Houdry Process Corp., and engineering 
was by the Litwin Engineering Co. 
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LOW SILHOUETTE 


STUDDING 
OUTLETS 


_ Lenape curved studding outlets or pads are com- 
pact in shape and provide inherent reinforcement 
of the vessel opening. Their low silhouette offers 
design as well as cost appeal, plus ease and 
economy of attachment. Use of a supplemental 
reinforcing ring is completely eliminated. 


Important applications include interdeck access 
openings on small diameter towers or columns, 
boiler mountings, LPG tanks, clean-out or obser- 
vation ports and similar uses in close-clearance 
locations. 


Available in standard 
ID sizes from 1%"’ to 
24" for ASA rated pres- 
sure service from 150 Ibs. 
to 2500 Ibs. 


For detailed specifications, see 
pages 36-39 of Lenape Cata- 
log 10-53, available upon 
request. 


Compcre the low silhouette of 
Lenape studding outlets with conven- 
tional long welding necks on this 
solvent trap. 


See our standard line of pressure vessel connections on 
pages 1128-1129 in the 1958 Chemical Engineering Catalog. 


LENAPE HYDRAULIC PRESSING & FORGING CO. 
DEPT. 106 e WEST CHESTER, PA. 
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Bright Future for C2. and C; Olefins 


Present construction shows a good growth 
potential for ethylene and propylene. 


Thomas C. Ponder 
Petroleum Refiner Staff 


During the past several years “Con- 
struction Boxscore” has recorded the 
growth of polyethylene in the U. S. 
from a mere infant in the petrochem- 
icals picture to a strapping young in- 
dustry with an annual capacity of 
940 million pounds. Naturally, this 
growth has been in a stair-step fash- 
ion, but it’s still interesting to note 
that it has remained in close prox- 
imity to the consumption curve. And 
although at times production has 
raced ahead of what the market could 
handle, for the most part producers 
have tended to stay just a little be- 
hind the demand. 


No Cause for Worry. At the present 
time we’re in one of those brief pe- 
riods where the polyethylene market 
can’t handle what is being produced. 
However, the consumption curve is 
still definitely on the upswing, and 
producers are expanding in anticipa- 
tion of still larger demands. As a 
matter of fact, a close examination 
of “Construction Boxscore’’ reveals 
that by the end of this year, capacity 
of this most useful polymer will have 
risen to 1.27 billion pounds a year. 

As you would expect, ethylene ca- 
pacity is also spiraling. At the end of 
1957 in the U. S., we were producing 
3.6 billion pounds a year of ethylene. 
According to “Construction Boxscore” 
by the end of 1958 this figure will 
stand at 4.3 billion pounds a year 
an increase of 7 million pounds. 


Consumption Break-Down. Bui 
ethylene isn’t hitched only to the poly- 
ethylene growth. There are many 
other important uses for this versatile 
olefin and a consumption break-down 
for ethylene for 1957 shows that .. . 


Ethylene oxide was produced to the 
extent of approximately 1.18 billion 
pounds. Ethylene glycol claimed the 
lion’s share of this oxide with about 


202 


65 percent going into glycol—more 
than 86 percent of all ethylene glycol 
produced. 


Ethyl alcohol took almost 25 per- 
cent of all ethylene and this synthetic 
ethyl alcohol amounted to 234 million 
gallons—almost half of all the ethyl 
alcohol produced. 


Styrene accounted for 10 to 12 per- 
cent of the ethylene consumed. Total 
styrene production was about 1.3 bil- 
lion pounds with more than | billion 
pounds made from ethylene. 


The remaining ethylene was used 
in ethyl chloride, other chlorinated 
compounds and many miscellaneous 
uses. 

The reason for this spectacular 
growth in ethylene consumption is 
really simple. Here was a good clean 
starting material available at firm 
and reasonable prices. Supply was 
good and future availability at the 
same stable prices are definitely as- 
sured. Also, these end products were 
for a market that was and has contin- 
ued to grow at better than planned 
rates. 


Look at Polypropylene. Now, Ict’s 





The “Construction BOXSCORE” 
has been an exclusive presenta- 
tion of Petroleum Refiner for the 
past 10 years. It represents a 
continuing check on the world 
wide building program of the 
Refining-Processing Industry. If 
any reader knows of any projects 
which are not listed, or sees any 
which need correcting, please send 
such information to Petroleum 
Refiner, BOXSCORE Editor, P. O. 
Box 2608, Houston 1, Texas, U.S.A. 











take a good look at the newest olefin 
polymer—polypropylene. Here the 
big question is whether or not the 
same growth will evolve as did with 
polyethylene. Actually, we like to 
think that it will. 

There is always something spectac- 
ular associated with any new polymer 
as it hits the market and new uses ar¢ 
developed—but of course in the end 
it has to stand on its own two feet 
This can and will be true of polypro- 
pylene, as its physical properties prac- 
tically assure its ready acceptance and 
rapid growth. 


The secret behind the spectacular 
combination of properties of “iso- 
static” polypropylene is high mechan- 
ical strength with a tensile yield of 
4,300-5,000 psi. Coupled with this 
strength is resistance to high temper- 
ature with a melting point of 330 F 
And finally, added to these excellent 
properties are good vapor barrie: 
characteristics and the elimination of 
stress cracking. 

Besides its use in plastic applica- 
tions—pipe, films, wire insulation 
coatings, containers and molded prod- 
ucts—two other long range applica- 
tions brighten the future. First, and 
already in production is textiles; sec- 
ond, though not so far along, is its 
use in elastomers, which is polypropy- 
lene’s least competitive use. Think 
what this can mean should this mate- 
rial be developed to such an extent 
that it is competitive with present 
synthetic rubbers and at a much lower 


cost. 


A Raw Material Problem. Howeve: 
as with polyethylene, there are prob- 
lems associated with this new poly- 
mer. First, and probably the most 
striking problem, is the raw material. 
propylene. Presently, the largest source 
of this gas is from catalytic cracking 
operations. The recovery of propy- 
this sufficient 
purity to meet the requirements of 


lene from source, in 
polymer manufacture, is a matte1 
which warrants the study of the best 
petrochemical engineers available 
This problem of purification of re- 
finery off-gas propylene was discussed 
at the recent ACS meeting in San 
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Blaw-Knox Electroforged” Steel Grating 
provides removable floors 


to simplify 


Floors and mezzanines made of Blaw-Knox grating 
solve the problem of reaching, moving and servicing 
the largest types of equipment. Sections come up 
easily, allowing ample space to maneuver and main- 
tain any size of machinery. Costly, time-consuming 
alterations are virtually eliminated. 

For increased plant safety Blaw-Knox Electro- 
forged Steel Grating provides rigid one-piece con- 
struction for sure support of the heavy loads. 
Non-slip cross bars and a wide variety of bearing 
bars assure safe walking and climbing — even 


BLAW-KNOX 


plant operation 


under the most hazardous working conditions. 

Because there’s nothing to wear, or patch, nothing 
to catch and retain dirt, upkeep becomes easy and 
economical. And grating’s maximum open area 
admits more air and light, makes brighter, better- 
ventilated plants. 

Blaw-Knox Electroforged Steel Grating for walk- 
ways, stair treads and floors is fabricated to meet 
your specific operating needs. For new ideas about 
a complete line of space saving grating, write for 
Bulletin 2527 featuring grating and treads. 


BLAW-KNOX COMPANY 


Equipment Division 
Dept. D, Pittsburgh 38, Pennsylvania 
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An important message 
to men with 
algae problems 


Get safe, quick control with 
Allis-Chalmers No. 120 Series Algaecide 


This low-cost way to kill algae was introduced by Allis-Chalmers 
two years ago. It has proved an ideal solution to problems of 
plugged pump strainers, coated heat exchanger tubes and coated 
slats in cooling towers. 


Many Advantages 


@ Safe — Even in concentrated form it is only a 
mild irritant to skin and eyes. 


@ Easy handling — Pump, drip feed or manual 
feed can be used. No expensive feeders needed. 


@ Non-oxidizing 
@ Corrosion inhibiting 
@ Service proved 


@ Economical — Only 2 to 5 ppm required for 
effective dosage of most organisms. 


®@ Long lasting — No loss of algaecide on passage 
through cooling tower. 


@ Low toxicity to fish or animals. 


Number 120 Series Algaecide is toxic to more algae 
than any other algaecide. For complete information, 
call your nearby A-C office, or contact Allis-Chalmers, 
Power Equipment Division, Milwaukee 1, Wisconsin, 
for Bulletin 28X8434. 


ALLIS-CHALMERS 


A-5773 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—YJ ol 





Francisco. Based on a 11.5 million 
gallon per year plant located in the 
Gulf Coast, it was estimated that a 
50-50 molar mixture of propylene- 
ethylene feed with 90 percent recovery 
of propylene would have a cost pre- 
mium of about 2.5 cents per gallon. 
If propylene in the feed mixture is 
worth 6 cents a gallon for polymer 
gasoline use, then the bare cost of 
high purity propylene would be about 
8.5 cents per gallon. Capital cost for 
such a plant range from one-half to 
three-quarters of a million dollars. 


Now—if this propylene recovered 
is to be further purified to 99 percent 
for polymerization, an additional 1.5 
cents per gallon cost will be incurred. 

Capital cost of this purification 
plant would run a little over one- 
quarter million dollars. Therefore, the 
cost of propylene suitable for poly- 
merization would cost about 10 cents 
per gallon. With ethylene reportedly 
selling for 6.5 cents per pound, this 
makes propylene still cheaper. Just 
one more reason why polypropylene 
should grow with dynamic speed. 


Customer acceptance is another 
problem, but is one which can be 
licked with superior merchandise and 
proper advertising. The plastic indus- 
try learned since the war that plastic 
materials must be a superior material 
and not just a wartime substitute. 

Plastic fabricators have the polymer 
manufacturers service organization as 
back stops in helping them launch 
finished products made from this 
newest olefir polymer. With the help 
and proper selection of products its 
future is indeed bright and shining. 


Construction BOXSCORE 


OIL, GAS AND PETROCHEMICAL PROCESSING 


PLANTS 








COMPANY Plant Site Project 


Capacity Cost States 








EAST | 
Air Reduction Calvert City, 


Ky. 
Aled Chemieal & Dye) Bulfalo, N.Y. 
Califernia Oil Co 


| *Polyviny! Alcohol 
| Resin Plant 
| 


Polyethylene 

Splitting Tower & 
Offsite Facilities 
Cat. Reformer 

| Exp. Aecrilen Pit. 

Exp. Nylon Pit. 


| Redinery Modern- 


..| Perth Amboy, 
NJ. 
| Decatur, Ala. 


| Pensacola 


Linden, N.J. 


Cremstrand 


Cities Service 


= 


Celumtia Hydro 
pipe line and off- 
site facilities 

Commerce Oil Ref | Jamestown, R.1. | Refinery: 

Crude Units 

Cat. Cracking 

Urea; Ammonia 

Methyl Methacry- 

late, —— Inter- 


Tipdeeee Plant 
1 Hydrofiner 
| Exp. Carbon Tetra- 
| chloride Pit. 
*Rubber Production 
Exp. 
Refinery 


| Polyethylene 
Organic-Fluorine 


Belle Works, 
| W.Va 


du Pont 


New Raye, N. 


Goodrich Gulf Ch “hem 
Gulf Oi 
Koppera 
Pennsalt 


| lestibeie, W.Va 


B.C. 
.-| Woodbridge, 
| NJ. 
A | Catvers C ity, Ky 


| Formaldehyde Plant 


| Formaldehyde Pit. 


Gasoline Fractiona- 
tion 


*Sulfur Recovery Pit 
cy. | Urea Pit. 
Refinery 

| Institute, W.V. 


| Winfield, W.V. 
| Kenova, W.V. 


Exp. Acrylonitrile 
| Petrochemical Pit. 
| Hydrocarbon 


uxtraction Pit. 
*Refinery Exp. 


United Fuel Gas Co. 


United Refining Warren, Pa 


| 


20,000,000 Ibs/yr| $12,000,000 


"| Planning 
j Complete 


Under Conetr. 
Under Constr. 


Complete 
Planning 


Complete 
Under Constr 


Engineering 

| Under Constr 
Under Constr 
Conmdering 

| Under Constr. 


Ci omplete 


| Planning 
| 
Complete 
| Under Constr. 
Engineering 
| Under Constr. 
| Under Constr. 


Under Design 


} Planning 
| Under "Conste 


| Under Constr. 


| Late 1958 
| 
Mid 1958 


Sept., 1958 


Chemico 
| Staff, Fluor 
Girdler, Staff 





Early 1959 
Fall, 1958 
Summer 1958 


| 1959 





MID-CONTINENT 


Amoco Chemical Joliet, Ill. | Phthalic Anhydride 
Isophthalie Acid, 
Terephthalie Acid, 
Diemthy! Tereph- 
thalate, Dimethyl 
Isophthalate Ben- 
woie Acid 

| *Aromatic Acid Pit 

Anderson-Prichard Arkansas City, F. Alkylstion 

Aurora Gasoline Co...| Detroit 

7. Refining Co., Bay City, Mich. 

ivision of Dow | 
Chemical 


*Vacuum Unit 
Crude Unit 


|}60,000,000 Ibs. 
yr. 


| 2,250 bbis. 


$10,000,000 Under Constr. 


| Under Constr. 


18,000 bbls. 
12,000 bbls. 


Under Constr 


$900,000 Engineering 


August, 1958 


| Early 1959 
Summer 1958 


| Scientific Design| 8. D. Plante 
! 


| Catalytic | poe: 
UOP | UOP; Treco Treco 
Treco 
| Sweeo 


Treco 
| Sweco 





* First appearance in tabulation. 
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COMPANY 


Plant Site 


CONSTRUCTION BOXSCORE—Continued 


Project 


Daily 
Capacity 


Estimated 
ost 


Status 


Probable 
Completion 


Licenser 


Engineering 


Contractor 





Callery Chemieal 


Cities Service 


Clark Oil & Ref. 


Coastal Chemical 
Dorp. 

Cooperative Refinery 
Asso. 

Dow Chemical. . 

du Pont 

Ethy! Corp 

Goodyear Tire & 
Rubber 

Grace Chemical Div. 

Grand River Chem. 

Gulf Oil 

Kerr-McGee 


Leonard Refineries 


Lion Oil, Div. of 
Monsanto 
Monsanto Chemical. 


Nat'l Coop Refinery 


Northwestern Ref. Co.| 


Ohio Oil 
Olin Mathieson. . 


Pana Refining. .... 
Phillips Petroleum 


Reichhold Chemicals 


R & J Oil & Ref. 


Shell Oil 

Signa! Oi! & Gas 
Sinclair Refining 
Skelly Oil Co. 
Socony Mobil 


Standard-Indiana 


Standard (Ohio) 
Sun’ Oil Co. . . 
Texas Company 
Union Carbide. 
Vickers Petroleum 
Warren Petroleum & 
Sunray 
Witeco Chemical. 


Wyandotte Chem 


SOUTHWEST 
American Cyanamid 


American Oil 


American Petrofina 
of Texas. . 


Atlantic Refining 
AtlasPr ocessing 


Mu «kogee, Okla. 


East Chicago, 
Indiana 
Chicago 


Pascagoula, 
M 


| Miss. 
| Coffeyville, Kans. 


Bay City, Mich.. 


Ecorse, Mich. 


+ Joliet, fll. 


Point Pleasant, 
West Virginia 


| Memphis, Tenn 
W. R. Grace & Co. 

| Pryor, Okla. 

| Toledo 

| Wynnewood, 


Okla. 


} Cushing, Okla 


Cleveland, Okla 


| Alma, Mich. 
| EJ Dorado, Ark 


| Monsanto, Ill. 


El Dorado, Ark 
MePerson, Kan 


St. Paul Park, 


| Minn. 
| Robinson, Ill 
Mapleton, Ill. 


| Pans, Ill 


Kansas City, 
Kans. 


| Detroit 


| Princeton, Ind 


| Wood River, Til. 
| Tioga, N. D 


| East Chicago 


Ei Dorado, Kan 


| 
| Bast St. Louis 


lrenton, Mich 
Whiting, Ind. 


Neodesha, Kans 
Wood River, Il! 


Mandan, N.D 
Toledo, Ohio 
Cleveland, Ohio 
Toledo 


Lawrenceville 
I 


t 
Tulsa, Okla 


Marietta, Ohio 


Potwin, Kans. 
Forgan, Okla 
Chicago 


Wyandotte, 
Mich 


Fortier, La. 


Texas City 


Mt. Pleasant, 
Texas 


Pt. Arthur, Texas 
Shreveport, La. 


Hydrogen Pit. 
Nitrogen Pit. 
Carbon Dioxide 
Cat Reformer 


Refinery Expansion 
Vacuum Unit 
Alkylation 

Gas Recovery 

Cat Cracker 
Ammonia 


HF Alkylation Unit 


Petrochemical Pit 
Polyethylene Pit. 
Sulfuric Acid Pit. 
Antiknock Com- 
pounds 
*Polyester Resin 


Urea Expansion 
Ammonia 


Alkylation Unit 
*Platformer 


| *Naphtha Unifiner 


*Dist. Unifiner 
*Crude Unit Exp. 
Gas Pit 
*Alkylation Unit 
*Exp. Platformer 
Naphtha Fraction- 
ator 
FCC Unit 
Alkylation Unit 
Unifiner—Platforme 


Phenol Pit. Exp. 

Urea Pit. 

Revamp crude, 
coking, and alkyl- 
ation units offsite 
Facilities 

Cat. Reformer 


*Revamp Houdri- 
former 


| Antifreeze Plt. 


Platformer Unifiner 
Asphalt Exp. 


Formaldehyde Pit. 


*Unifiner 

*Crude Unit 
*Platformer 

*Exp. Lube Oil Pit 
*Offsite Facilities 
*Pit. Addition 
*Tankage 

MEK Deoiling 
aso. Fractionation 
HF Alkylation 


Sovaformer 
Pretreater 
Alkylation Unit 
Crude Distillation 
Ultraformer III 
Ultraformer 
Crude Unit 
Cat Cracker 
*Vacuum Distill 
Tower 
HF Alkylation Unit 
Refinery Exp. 
Alkylation 
Alkylation Pit. Exp 
*Cat. Reformer 
*Hydrotreater 
“Alkylation 
Liquid epoxy resin 


Udex Unit 
Gasoline Pit. 
Phthalie Anhydride 
Propylene Oxide 


Acrylonitrile 


Ultratormer & Desu! 
furization Unit 
Heating Oil System 

Two Stage Distill 
Unit 

Platformer 


*Alkylation Plant 
Alkylation Unit 
Isomerization Unit 


800.000 sef 
200,000 sef 
7,790 lbs./hr 
7,500 bbls. 


9,000 bbls. 


150 tons 
1,100 bbls. 


300 tons 


10-15 tons 
2,000 bbis. 
5,500 bbls 
5,000 bbls 
4,000 bbls 


23,000 bbls 
22,000 bbls 
2,500 bbls 


500 bbis 
500 bbls. 
,000 bbls. 
000 bbis 


? 
1 
5. 


25 percent 


6,000 bbis. 


1,870 bbls 
1,100 bbls 


35,000,000 Ibs 


| yr. 
1,700 bibs 


5,000 bbls 


| 1,700 bbls 


4,000 bbls 


1,000 bbis. 
18,000 bbls 
3,000 to 4,000 
bbls. 
12,000 bbls. 
16,000 bbis 
3,500 bt 
140,000 bbis. 
21,000 bbls 
6,000 bbls. 
67,500 bbls. 
30,000 bbis 


s 


36,000 bbis 
1,630 bbls. 
160,000 bbls. 
3,000 bbls 


12,000 bbls 
12,000 bbls 
2,050 bbls 
15,000,000 lbs 
yr 

15,000,000 gal 
yr 

100 Mmacf 


20,000,000 Ibs 
yr 


100,900,000 Ibs. 


yr 
21,000 bbis. 


3,000 bbis. 


1,400 bbls 
2,100 bbls 
3,500 bbls. 


$4,000,000 
$5,000,000 


$6,250,000 
$1,500,000 


$10,000,000 


$200,000 


$5,500,000 


$1,600,000 
$2,500,000 


$1,500,000 
$1,000,000 


$10,000,000 
$235,000 
$200,000 


$3,500,000 


$40,000,000 
$3,400,000 
$1,000,000 


$2,000,000 


$3,000,000 


$25,000,000 


$800,000 


$1,000,000 


Under Constr. 


Under Constr. 


Complete 

| Complete 
Complete 
Complete 
Complete 
Under Constr. 


Under Constr. 


Under Constr. 
Under Constr. 
Under Coastr. 


Planned 
Planaing 


Under Constr 
Engineering 
Complete 


Engineering 


Complete 


Under Constr. 
Under Constr. 


Engineering 


*lanning 


Under Constr 


Under Constr. 


Under Constr 
Complet 


-lanning 


Planning 


Under Constr 


Inder Constr. 


omplete 
Engineering 


Planning 
Planning 
Complete 


Under Constr. 


Complete 


Inder Constr. 


nder Constr 
Inder Constr 


ngineering 


Inder Constr. 


omplete 
Inder Constr 
Complete 
Engineering 
Engineering 
Engineering 
Planning 
Complete 
Indefinite 


Engineering 


Complete 


Under Constr 
Complete 


Engineering 


Under Constr. 


Under Constr 


Under Constr 
Complete 


Under Constr. 


Aug., 1958 
Late 1958 


Feb., 1959 
Summer, 1958 


Fall, 1958 
Oct., 1958 


March, 1959 


Sept., 1958 
Feb., 1959 


1958 
Aug., 1958 
Late 1958 


Late 1958 
Oct., 1958 


Jan., 1959 


Fall, 1958 
Spring, 1958 


3rd Qtr., 1958 


Jan., 1959 
Mid 1959 
Mid 1960 


Fall 1958 
1958 
1958 


1959 


1958 
1959 
Early 1959 


1959 
Late 1958 
June, 1958 


ird Qtr., 1959 
3rd Qtr 
ird Qtr 


1959 
1959 


Early 1959 


Texaco 


Phillips 


Std. (Ind.) 
Std. (Ind.) 


UOP 
UOF 


UOP 


Girdler 
Steff Procon 


TOP 
Dnehell 
TOP: Procon 
TOP: Procon 


Chemico 


Treco 


Staf 


Foster Wheeler 


Treco 
Kellogg 
TOP 


TOP, Litwir 
Pareone 
Parenna 


UOP Procor 


Chemic« 


Tummus 
Paranns 

Hudsor 
Hammord Tank 
Radoer Mfg 
Piror 

Staff 

Pluor 

Pinor 

Fluor 


Poster Wheeler 


Chem 
Parsons 


Tellepsen 
Staff 


Pritchard 
Pritchard 


Fluor 
UPO 


Girdler 


Procoa 
CB&I; Morrison 


Procon 
Chemiecc 


Treco 


Process Con- 
tracting Uo. 
Treco 
Kellogg 

Trees 


Litwir 
Parsons 
Parsons 
Pr 
rrocop 


Chem 
Treco 


Catalyt 
P. 8. Edwards 
(Company 

Procot 


Hammond Tank 
Kadger Mig 
Suor 


Staff 


luor 
Fluor 


Foster Wheeler 
McKee 


Foster Wheeler 
ster Wheeler 


Catalytic 


Chem« 
Parsons 


Tellepsen 
Tellepsen 


Pritchard 
Pritchard 


Fluor 
Hudson 


* First appearance in tabulation Added cape 
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Overkote is an emulsified, “breathing type” Clima-Seal is a cut-back, asphaltic base 


asphaltic base weathercoating mastic used weather and vaporseal used for the pro- 
for the protection of Hi-Temp insulated | tection of Low-Temp Insulated Surfaces 
Surfaces against water penetration. ; against moisture penetration. 


SPECIFICATION DATA i SPECIFICATION DATA 

Color, Dried Black Color, Dried Black 
Application Method Trowel | Application Method Spray or Trowel 
Adherence Very Good Adherence Excellent 
Resistance Most Acids, Alkalies, Salts | Resistance Most Acids, Alkalies, Salts 
Green Set Time One Day | | Equivalent Ye'’ = 20 Paint Coats 
Drying Time Varies by Humidity, etc. | Drying Time 7-Day Average 
Maximum Temp. Limit (Dry) +-450° F. Aging Time 30 Days 
Coverage (Dry) 21 Gals./100 SF/¥"" Minimum Spray Temp. +50° F. 
Shrinkage 40-50% - Minimum Temp. (Non-Check) —30° F. 
Service Life 8-Year Average | Maximum Temp. (No Run) 4-300° F. 
Painting Asphaltic Base . Coverage 11 Gals./100 SF/¥%"" 
Reinforcing Wire Mesh | Service Life Up to 10 Years 
Optimum Thickness Va" Wet a Painting Asphaltic Base 
Grades Available Winter and Summer | : Reinforcing Glass Fabric (20x20) 

Thickness Recommended Ve"" Wet 


‘\ 


THE AUBIEAIR COMPANY, INC. 


4832 Almeda Rd. «© P.O. Box 2535 ¢« Houston 1, Texas 


BRANCHES: 
PORT ARTHUR e@ BATON ROUGE e SHREVEPORT 


July, 1958—PETROLEUM REFINER For more data on advertised products, use Readers’ Service Cards, last page. 




















NOW we can offer you immediate de- 

livery of the 700T Taylor TRANSET* 

Potentiometer Transmitter—custom- 

equipped for your specific application. 

It’s the unique plug-in features of this 

instrument— plug-in amplifier, plug-in 

transducer, plug-in service ‘‘cans’’—that make it so 
superior and so readily adaptable to your needs. And 
it’s these same benefits of flexibility that permit us to fill 
your orders so promptly. 


Plug-in service “cans” means that the instrument can be 
quickly adapted for use with different primary elements 
by simply plugging in the corresponding can. (For 
thermocouple applications cold junction compensa- 
tion is provided in the can). 


Just one amplifier. You change its service by switching 
service cans. Both the amplifier and the transducer 
plug-in . . . means minimum instrument down-time 
for service. Also means low instrument inventory be- 
cause you only need one spare amplifier. 


*Reg. U.S. Pat. Off. 


Check these additional benefits: @ Infin- 
itely sensitive to input signal. ¢ High 
order of linearity and accuracy. @ No 
moving parts such as slidewires, bat- 
teries, or standard cell. e Continuous 
vernier range adjustment. @ Contin- 
uous vernier zero or suppression adjustment. @ Con- 
venient front panel checkout and adjustment. @ Printed 
circuit, for completely uniform performance. @ Ther- 
mocouple burnout protection, either up or down scale. 


Acknowledged by users as the finest instrument of its 
kind on the market, the TRANSET Potentiometer is 
ideal for processes permitting the use of pneumatic 
receivers and controllers, whether large case or minia- 
ture. Its outstanding flexibility permits a narrow or 
wide range span according to process demands. 


Call your Taylor Field Engineer, or write for Catalog 
98262. Taylor Instrument Companies, Rochester,N.Y.., 
or Toronto, Ontario. 








INSTRUMENTS IN STOCK 
WITH THESE PRIMARY ELEMENTS 


THERMOCOUPLE .. . Copper-Constantan... 


Iron-Constantan ... Chromel-Alumel 


VOLTAGE... For pH; strain gages; tacho- 


meters; O-50 mv. 











COMPANY 


Plant Site 


CONSTRUCTION BOXSCORE—Continued 


Project 


Daily Estimated 
Capacity Cost 


Status 


Probable 


Completion Licensor 


Eagineering 


Contractor 





Caleasieu Chemical 
Carbide & Carbon 


Chemoil Corp 
Cities Service 


Continental Oil Co 

Copsipess Rubber & 
“bemical 

Coaden Petroleum 


Diamond Alkali 


du Pont 


EB) Paso Natural Gas 
Producte 
Easo Standard 


Ethyl Corp 

Firestone 

Goodrich-Gulf 
Chemicals 


Gulf Oi 


Jefferson Chemical 


La Gloria Oil & Gas 


Lone Star Producing 
Company 
Magnolia 


McBride Refining Cx 


Monsante 


Neches Butane 
Products 

Pan American 
Petroleum 

Petroleum Chemicals. 


Petro-Tex 


Phillips Chemical 
Phillips Petroleum 


Lake Charles 
Seadrift, Texas 


| New Orleans 
| Lake Charles, 
La. 


Dora Roberts 
Ranch, Texas 

Lake Charles 

Baton Rouge 


Big Spring, 
Texas 
Houston 

Deer Park 


Plaquemine, La. 


Freeport, Texas 


Orange 

Near New 
Orleans 

Odessa, Texas 


Baton Rouge 


Baton Rouge 


Orange 

Port Neches 
Texas 

Pt. Arthur, 
Texas 


Baytown, Texas 


Kleberg, County, 


Tyk 


Atascosa 
County, Texas 
Beaumont, Texas 


Cameron Mead- 
ows, La 

Port Brownsville 
. exas 

Texas City 


Port Neches, 
Texas 
18 mules 
Monahans, Tex 


Lake Charles 


north 


Houston 


Sweeny, Trexas 
Sweeny, Texas 


* First appearance in tabulatior 
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Ethylene Oxide; 
Ethylene Glycol 
Ethylene Oxide Exp 


Inc. Ethylene Glycol 
ap 

Refinery 

Ine . Reforming Cap. 

Butane Isomeriza- 


tion 
Natural Gaso. Pit. 


*Refinery 


Pit. Exp. Butadiene 
Polystyrene Pit. 


Perchlorethylene Exp 
Acetylene Pit 
Vinyl Chloride Pit. 
*Copolymer Unit 
Ethylene and 
Propylene Gly- 
cols and Oxides, 
Chlorinated Solvents 
Acetylene, Methyl- 
acetylene, Ethanola- 
mines, Synthetic 
Glycerine, Butadi- 
ene, Chlorine, Ethyl- 
ene Oxide, Methy! 
Chloride, Glycerine, 
Glycol, Perchloro 
EthyleneandStyrene 
Glycerine Pit. 
Polyethylene 
Petrochemical Pit 


Alkylation Blending 
*Dehydration Plant 
Ethylene, Butadiene 
Expan.; Wax, Lube 
Oil, Avgas 
Powerformer 
Alkylation 
Solvents Hydrofiner 
Sulfurie Acid 
Alkylation 
Viny!l-Chloride 
Monomer Pet. 
Exp. Butadiene Pit. 
*Exp.§ 
Rubber Plant 
Greasemaking; 
Packaging 
Platformer 
Gasoline Processing 
Benzene Pit 
FCC 
Ethylene Recovery 
Plt 
Hydrodesulfuriza- 
tion Unit I 
Butyl Exp. 
Hydofiming 
Phenol Lube Pit. 
° 


Synthetic 


No, 2 
Exp. Paraxylene 


Gas Process & 
Cycling Pit 

Exp. Gasoline Pit. 
Inc. Ethylene Cap. 
Inc. Ethylene 
Glycol Cap. 

Inc. of Ethylene 


Oxide Cap. 


yncentration 
Revamp (at Cracker 
Natural gas treat 
Plant 
Crude Distill 


Alkylation Unit 


thonation 
“Gas Processing 
Plant 

Ref. Expan. 


Exp. Acrylonitrile 
Pit 
Inc. Styrene 
Monomer Cap. 
Butadiene Pit. 
Exp. 
*Gas Proeessing 
Plant 
Anhydrous Ammonia 
Butyl Rubber Pit. 
Sulfurie Acid Alkyl- 
ation Pit 
*Isobutylene Unit 
*Ethylene Plantt 
Cat. Reformer; De- 
sulfurization 
*Hexane Isomeriza- 


thor 


8,000,000 gal. 
yr 

To 200,000,000 
bs./yr. 

To 65,000,000 
lbs./yr. 

40,000 bbis. 


52,000 bbis 
35,000 short tons 


yr. 
60,000 lbs $2,100,000 


50 percent 


$10,000,000 
25,000,000 Ib/yr 

Part of 

$50,000,000 


$45,000,000 


$40,000.000 


25,000 bbls. 
10,000 bbis. 
3.600 bbls 

10,000 bbls. 


60,000 tons/ yr. 


26,000 bbls 
10,000 Lbis. 
82,000 gals 
51,200 bbls. 
86,000,000 Ibs. 


$4,000,000 
$6,800,000 


vr 
43,200 bbls. 


13,000 tons/yr. 
6,000 bbls. 
31,500 bbis. 


9,000,000 Ibe. 
vr Part f 
$77,000,000 

Project 

$4,0u0,000 


800 Mmef 


5 Mmef 


100 Mmcf $3,750,000 


100,000 bbls. 


150 Mmef 
+12,500 bbis. $2,500,000 
100,000,000 Ibs 
+ 40.000,000 Ibs 
300,000 tons/yr 
4 Mmef 

100,000 tons/yr. 


30,000 tons/yr. 
000 bbls 


$12,500,000 
$17,000,000 


2,000,000 gal /yr.  $250.000 
16,000 bbis. 
1.000 bbls 


Added capa 
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Planning 
Planning 
Design 

Planning 


Complete 


Complete 


Under Constr 
Complete 


Under Constr. 
Engineering 
Engineering 
Under Constr 
Under Constr. 


Under Constr 


Under Constr. 
Under Constr 
Considering 


Under Constr 
Under Constr 


Complete 
Under Constr. 
Engineering 
Under Constr. 


Compltee 
Complete 


Under Constr 
Under Constr. 


Under Constr. 
Under Constr. 


Under Constr 
Complete 
Complete 
Complete 
Complete 
Complete 
Engineering 
Complete 


Planning 


Under Constr 
Under Constr 


Under Constr 
Under Constr 
Under Constr 
Complete 
Under Constr 
Complete 
Complete 
Under Constr 


Under Constr 


Planned 


Under Constr 


Under Constr 
Under Constr 
Complete 
Engineering 
Under Constr 
Under Constr 
Under Constr 


Complete 


Under Constr 


1958 Shell 


1958 
August 
1958 


1958 


., 1959 
Sept., 1958 


Sept., 1958 
1958 
1958 


Late, 1958 
Early 1959 


1958 
Late 1958 


Mid 1958 
Seentific 


Design 
UOP 


Esso 


Socony 


Mobil 


1959 


Lummus 


Tellepsen 


Scientific Desien 
Ferguson, Staff 

Bechtel; Sterne- 
Roger 


Esso 

Foster Wheeler 
Parsons 

Foster Wheeler 
Catalytic 
Catalytic 
Catalytic 
Sumner Sollitt 
Procon 

Procon 

Procon 


Foster Wheeler 
Kellogg 


Parsons 
Kidde Engrs. 


Hudson 
Kellogg 


Lummus 


Lummus 


Tellepsen 


Babcock & W ileox 


3iaw-Knox 


Brown & Root 
Brown & Root 

Sterns- Roger; 
Tellepeen 


Rechtel 


| Foster Wheeler 


P: 


‘arsons 
| Foster Wheeler 


Catalytic 


Catalytic 


Catalytic 
Sumoer Sollitt 


Procon 
Procon 
Procon 
Foster Wheeler 


Kellogg 


Parsons 

Staff 

Hudson 
Brown & Root 


Staff 


| Olsen 


Scientific Design 
UOP 


Graff Engr 

Cort 

Foster Wheeler 

Staff, Braun 
Foster Wheeler 

Staff, Foster 
Wheeler 


Magnolia, Fluor | 


Foster Wheeler 


Foster Wheeler 
Foster Wheeler 
Fluor 


Philips 


Phillips 


Phillips 


SaW 

Braun 

Serentafic Design 
Brown & Root 

Gas Plant 
Constr 

Foster Wheeler 
Braun 

Foster Wheeler 
Foster Wheeler 


Fluor 


Foster Wheeler 


Foster Wheeler 
Foster Wheeler 
Fluor 


Phillips 
Fluor 


Phillips 
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COMPANY 


Plant Site 


Project 


CONSTRUCTION BO. 


Daily 
Capacity 


Estimated 
Cost 


Status 


XSCORE—Continued 


Probable 
Completion 


Licensor 


Cc 





io 





Pontiac Refining. . 
Reef Gasoline 


Corp. 
ShamrockOil & Gas... 


Shell Chemical... . | N 


Sinclair Refining... ..| 


Spencer Chemical . 


Suntide Refining. . . . 
Tex:s Rastmen 


Texas Nature! Goso- 
line Corp. & Ten 
nessee Gas Trans- 
miss:0n 

The Texas Co.. 


| 
| 
| 
| 


Tidewater Oil... . 


United Rubber & 
Chemical | 
U. 8. I. Chem. Corp.. 


Corpus Christi 


exas 
Dumas, Texas 
oreo 


Hulldale Field, 
Texas 
Orange, Texas 


Corpus Christi 
ngtiew, Tex 


| New Orleans 


Port Arthur 


El Paso 


New Hope, 


Texas 


Baytown, Texas 


Houston 





ROCKY MOUNTAIN 

Carter Oil Co....... 

Farmers Union 
Central Exchange 


Phillips Petroleum 


Southwestern Agre- 
chemical Corp. 


Tennessee Gas. .. . 
The Texas Co 
Utah Oil Refining. . 


Billings, Mont. 
Laurel, Mont. 


Woods Cross, 
Utah 


Chandler, Ariz. 


lea County, 
San Juan 
County, Utah 
Salt Lake City 


| *Crude Revamp 
Howard County, 
| i 


| Sulfuric Acid Pit. 


67 M M efd 


Cat. Gasoline 
Fractionator 

Platformer 

Acrolein Plant 


| *Glycerine & Offsite 


ac. 

| Cat. Reformer 
Gaso. Fractionation 
Gaso. Fractionation 
Udex Paraxylene 


Steam Generating 
& Water Treating 
Desulfurizer 
Polyethylene Exp. 


Gas Recovery Unit 


i ep Capetigione 
| Plant 


Natural Gasoline 
| Plant 


Crude Unit 
Yat. Cracker 
Inc. Alkylation 
Cat. Reformer 


| Udex Unit 


* Alkylation 
Injection Pit. 


Synthetic Rubber 
Pacil. 
Polyethylene Plant 


increase Crude Cap. 


Naphtha Unifiner 
Platformer 
Distillate Unifiner 
Cat Reformer 


Asphalt Exp. 
Ammonia Synthesis 
Pit. and relate fad- 
cilities 

Gas Process Pit. 
Gasoline Pit. 


Crude Unit 





WEST COAST 
California Ammonia 
C 


Dousias a 
du Pont. 

Ethyl Corp 
Fletcher Oil 
Hancoc k Oil 
Hercules Powder 


Richfield Oil 
Shell Chemical 


Shell Development Co 
Shell Oil... 


Standard Oil (Calif.) 





Lathrop, Calif 


1.os Angeles 
Antioch, Calif. 


San Francisco 


Wilmington, 
California 
Long Beach, 
Calif 
Hercules, Calif. 


Los Angeles 


Watson, Calif 
Dominguez, 
Calif. 
Emeryville Calif 
Anacortes, Wash 
Wilmington 


Bakersfield 
Richmond 


El Segundo 


The Texas Co 
Tidewater. . 
U.8. Oil & Refining 


OUTSIDE U.S.A. 
Alaske & Hawaii | 
Alaska- Yukon Refiners 
Standard Oil (Calif.)..| 
Canada | 


British American Oil 


Anacortes, Wash 
Los Angeles 
Avon, Calif. 


‘Tacoma, Wash 


Haines 
Honolulu 


Clarkson, Ont. 
Nevis, Alberta 


Pincher Creek 


* First appearance in tabulation 
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| Port Moody 


Ammuuia Synthesis 
it 

Topping Pit. 

Fluorinated Hydro- 

carbons, Tetraethy! 
ead 

Anti-knock Com- 

pound Mfg. Pit 

Unifiner Platformer 

*Rebuild Refinery 


Urea Pit 





Benzene Pit. 


*Crude Topping Unit 
Exp. Isopropy! 
Alcohol Facl. 
Research Lab. 
Alkylation Unit 
Boiler for Cat 
Cracker 
Platformer 

Cat. Reformer 

Cat. Reformer 
Paraxylene Pit. 

*FCC Unit 
Deisobutanizer 

Steam Generating 
Plant 

Refinery 

Udex Unit 

— Generating 

t. 


Refinery 


Refinery 
| Refinery 


Offsite Facilities 
| Gasoline Pit. 
| Sulfur Recovery 
Gas Processing 
| Refinery 


Added « 


16,000 bbls. 
35,000,000 Ibs. 


yr. 
35,000,000 Ib/yr 


6,500 bbls. 
5,400 bbis. 
27,000 bbls. 
50,900, 


000 Ibs. / 


yr. 
250,000 Ibs. hr. 


yr. 
150 Mmefd 


86,000 bbis. 
60,000 bbis. 
2,000 bbls. + 
20,000 bbls. 
28,000 bbis. 
1,600 bbls 
15 Mmef 


75,000,000 lbs. 
yr 


34,500 bils 
5,100 bbis. 


| 4,400 bbis. 


7,100 tbis 


| 3,700 bbls 


60 tons 


| 10 Mmef 


35,000 bbls 


100 tons 


12,000 bbls 


60 tons 
18,000,000 gal 


yr. 
37,000 bbis 


200,000 Ibs. 


16,000 bbis 
5,000 bbls. 
20,000 bbls. 


49,000 bbls 
1300 bbls. 
275,000 Ibe./hr 


40,000 bbls. 
9,000 bbls. 
50,000 lbs. /hr. 


15,000 lbs. 


$4,500,000 


$6,000,000 
$1,500,000 


$275,000 


$70,000 


$20,000,000 


$1,500,000 


$3,800,000 
" $1,100,000 


$5,000,000 


$1,400,000 


$2,000,000 


$5,000,000 


$4,000,000 


$500,000 
$1,000,000 


$4,500.000 
$11,000,000 


$1,500,000 
$2,0°0,006 


Under Constr 
Complete 


Complete 
Under Constr. 
Under Constr 
Engineering 
Complete 
Complete 
Complete 
Under Constr. 
Under Constr. 


Under Constr. 


Under Constr. 


Under Constr. 


Under Constr 


Under Constr 
Under Constr. 
Under Constr. 
kngineering 
Engineering 
Engineering 
Complete 
Under Constr 
Under Constr 
Under Constr. 
Complete 
Comp ete 


Comy lete 


Planning 


Complete 


Engineering 


Cancelled 
Under Constr 


Complete 
Under Constr. 


neering & 
Under Constr 
Under Conetr 


Under Constr 


Under Constr 
Under Constr. 


Under Constr 
Complete 
Under Constr, 


Complete 

( ompilete 
Under Constr. 
Under Constr. 
Engineering 
Under Constr. 
Engineering 


Under Constr. 


Under Constr. 


Under Constr. 


Engineering 
Engineering 


Under Constr. 


Under Constr. 


Summer, 1958 


1958 
Late 1958 


Late 1958 


Summer, 1958 


1958 
1958 


Nov., 1958 


3rd Qtr., 1958 
ard Wtr., 1¥d8 
3rd Qtr., 1958 
2nd Qtr., 1959 
2nd Qtr., 1959 


1958 
Early 1959 


1958 


June, 1959 


ist Qtr. 1954 


Fall 1958 


Mid 1958 
July, 1959 
1958 
July, 
ist Qtr, 1959 
2nd Qtr. 1959 
3rd Qtr., 1958 


1958 


Late 1958 


Monsant« 


Fluor 
Delta 


Leonard Constr 


Procon 


Staff 


Fluor 
Fluor 
Fluor 


Badger Mfg. 
Kidde Engrs 


Olsen 


Day & Zimmer 
map 
Kellogg 


Kaiser 
“taff-Be 
Staff-Be 
Staff-Bec 
Fluor 
Staff 
Fluor 
Bechtel 
UOP 


Hechtel 


J. B. Gil 


Treco 
Staff 


Fluor 
Parsons 


Kellogg 


Fluor 
Deita 


Leonard Constr 
Co. 

Procoo 
Parsons; Fluc 
Fluor 

Fluor 

Fluor 


Badger Mig 
Kidde Const. 


Quaker 


Staff 
Girdler 


Fluor 
Kellogg 
Staff & Others 
Staff & Fluor 
Staff & Fluor 
(Nsea 
Tellepsen 
Kellogg; 
Tellepser 


Staff 


Braut 
Parsons 


Parsor 


Kaiser 

techtel 

Bechtel 
Resendahl (orp 

10 

Macco 
Fluor 
Bechtel 
Bechtel 


J. B. Gill 


lreco 


Fluor 
Parsons 


Kellogg 
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READY! YOUR COPY OF THIS NEW 
ETHYLENE GLYCOLS FACTS BOOK! 


Its 44 pages include + 15 pages of physical 
properties graphs + a 234-entry bibliogra- 
phy, with indices + natural gas dehydration 
schematic * chemical properties section, in- 
cluding reactions with esters, ethers, acetals 
and ketals; and oxidation and dehydration tion. Plus other mighty interesting data! 
derivatives * section on potential applica- It’s free. Just tear off the side of the bath- 
tions and industrial uses. tub, fill in, then mail today. 








Learn all the facts about the use of Ethyl 
ene Glycols in the production of antifreeze, 
resins and plastics, plasticizers, solvents and 
coupling agents; electrolytic capacitors, ex- 
plosives, natural gas, and in solvent extrac- 





JEFFERSON SS CHEMICAL 


COMPANY, INC. 


HOUSTON ¢ NEW YORK © CHICAGO « CLEVELAND 
CHARLOTTE © LOS ANGELES 

Ethylene Oxide, Glycols, Dichloride « 

pholine ¢ Piperazine © Polyethy 


Ethanolamines © Mor 
lene Glycois ¢ Nony!l Phenol 
O Surface-Active Agents ¢ Ethylene Carbonate 
and Propylene Carbonate «¢ Caustic Potash « 
* Soda Ash + Sodium Bicarbonate 














Caustic Soda 


W 


7 7 e Dept. PR ee 
®neaaaed® a 
JEFFERSON CHEMICAL COMPANY, INC., 1121 Walker Avenue, Houston 2, Texas sf & 


Send me, FREE, your new ETHYLENE GLYCOLS TECHNICAL BULLETIN. Thanks. 


NAME & 
FIRM NAME 


ADDRESS 





S2ee eaaaae #* 
LroumyeyS 
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In searching for sea-buried treasure, 
Consider the worth of this measure: 
When oxygen’s rare, just filter fresh air 
Through Staynew for deep-breathing pleasure. 


Thank goodness you don’t have to search so deep and 
far to find uses for Dollinger Filters. Any liquid, any 
gas (you name it) can be efficiently and economically 
handled by them. You'll find applications everywhere: 
in pipelines to prevent damage by rust and dirt; in 
ventilating systems to reduce air-borne impurities; on 
compressors and engines to prevent cylinder and piston 
damage by foreign matter. Let us know your filtration 
problems. 


PROTECTOMOTOR 
OS. Pal off 


STAYNEW MODEL ELS LIQUID FILTER 


The world-wide use of Dollinger filters on hundreds of liquids is 
proof of their adaptability to practically any requirement. All 
known filtering materials are available for any problem regardless 
of temperature, pressure, or efficiency desired. And, all Model 
ELS Liquid Filter bodies are available in steel, stainless, monel, 
herculoy and other non-corrosive metals. Construction can be 
according to ASME Code specifications. 

Send for 12-page Bulletin 300. It contains illustrated data and 
recommended uses of Dollinger Liquid Filters. Dollinger Cor- 
poration, 4, Centre Park, Rochester 3, N. Y. 


DOLLINGER 








SPECIALIZING IN DRY TYPE FILTERS FOR OVER 35 YEARS 


LIQUID FILTERS « PIPE LINE FILTERS « INTAKE FILTERS e HYDRAULIC FILTERS e ELECTROSTATIC FILTERS « MIST 


. 


COLLECTORS « DRY PANEL FILTERS « SPECIAL DESIGN FILTERS « VISCOUS PANEL FILTERS » LOW PRESSURE FILTERS 


HIGH PRESSURE FILTERS « AUTOMATIC VENTILATION FILTERS » NATURAL GAS FILTERS « SILENCER FILTERS 


For more data on advertised products, use Readers’ Service Cards, last page. 
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COMPANY 


Plant Site 


CONSTRU 


Project 


Daily 
Capacity 


States 


CTION BOXSCORE—Continued 


Probable 
Completion 


Licenser 


Engineering 


Contractor 





Britinh American Ou 


British Petroleum. . 
Canadian Husky Oil 
Canadian Oil Co., Ltd. 


Consumers, Coopera- 
tive Refinery, Ltd 

Canadian Industries, 
Ltd. 

Canadian Petrofina 

Cities Service 

Cyanamid of Canada 

Devon-Palmer & 
Texas Gulf Sulfur 

Refinenes 


(mperial Oil 


I rving Refining 


Midland Pet 
North Star Oil, Ltd. 


— Petroleum, 
Sheil Oil (Canada) 


Moose Jaw, Sask 


Cat Reformer & 
HDS Unit 


| Gas Splitter 


Montreal | 
Ville D’Anjou 
Near Montreal | 
Ft. William 


Corunna 
Regina, Sask. 


Edmonton, 
Alberta 
Montreal 
Toronto 
Hamilton, 
Ontario | 
Calgary, Alberta} 


The Pas, 
Manitoba 
Sarnia 


Gaao. Splitter 


| Refinery 


| Dierulformer & 


Tankage 


| Crude Unit 


Coking Unit 
Inc. Polythene 


Increase Cap. 


| New Refinery 


*Urea; Ammonia 

*Sulfur Extraction 
Plant 

Refinery 


Petrochemical Pit. 


| *Refinery Exp 


Edmonton, 
Alberta 
Calgary 


*Asphalt Plant & 
Storage 


Crude Cap 


Cat. Cracker 


| Powerformer 
| Offsite Facilities 


St. John, New 
Brunswick 
Stettler, Alta. 
St. Boniface, 

Manitoba 
Dawson Creek 


Bronte, Ont. 


Montreal 


Steelman Gas 
Industries, Ltd 
X-L Refineries, Ltd. 


Montreal, East 
Quebec 


Cochrane, 
Alberta 
Vancouver 
Southeast 
Saskatchewan 
Dawson Creek, 
B.C. 


*Refinery 


Crude Refinery 
Platformer Unifiner 


Vacuum Dutill. 
nit 
Refinery 


HF Alkylation 


| Exp. Asphalt Pit. 
ot 


Resin Pit. 
Exp. Treating Pit. 


| Solvent Pit. 


*Natural Gas Plant 


| *Ine. Crude Cap 


5,400 bbis. 
12,000 bbls. 
30,000 bbls. 
1,000 bbis. 


20,000 bbis. 
3,000 bbis. 


40,000,000 Ibs./ | 
yr 

30,000 bbls. 

20,000 bbls. 

400 tons 

2-3,000 bbls. 


94,000 bbls 
1,500 bbis 


| 14,700 bbis. 


$30,000,000 
$700,000 


$3,000,000 
$1,300,000 


$3,000,000 
$26,000,000 
$8,000.000 
$1,500,000 
$26,500,000 


$5,360,000 
$1,400,000 


$17,000,000 


$45,000,000 


$2,000,000 
$1,100,000 


$350,000 


$4,000,000 
$450,000 
$1,000,000 


$600,000 


Under Constr. 
Engineering 

Under Constr. 
Under Constr 


Under Constr. 


Engineering 
Under Constr. 


Under Constr. 
Under Constr. 
Under Constr. 
Engineering 
Planning 
Planning 
Under Constr. 


Under Constr 


Planning 
Engineering 
Engineering 
Under Constr. 
Engimeering 
Considering 
Under Constr. 
Planni 


| Under Constr. 


Under Constr. 
Under Constr. 


Under Constr. 
Under Constr 


Under Constr 


Late 1958 


Fall 1958 
Late 1958 


1959 

Late 1958 
1959 

2nd Half 1958 
Dec., 1958 


1959 


Mid 1959 


ird Qtr. 1958 
Summer, 1959 


Spring, 1959 
Late 1959 


1960 


Late 1958 


Atlantic 


UOP 


Husky 





LATIN AMERICA 
Brasil 
Alba (Borden) 


Petroleo Brasileiro 


Ohde - 

Union Carbide 

Empresso Colombiana 
Petrole 


s 
Chile | 
Empresa Nacional! de! 
Petroleo 


Ciudad Madero 


Netherlands Antilles 
Largo Oil & Transport 


Panama 
Refiner a Petroqui- 
mica de Panama 
Refineria Panama 


Pareguay 
Compagnie Fives- 
Lille 

Puerte Rica 
Commonwealth Oil 
Refining | 
Union Carbide Caribe | 
rinidad | 
Federation Chemicals, 


Ltd. 
Trinidad Oil Co., Ltd 


* First appearance in tabulation. 


Methanol, Formaide- 
hyde, Synthetic 
Resins 


| Atmospheric & 


Vacuum Distill. 
Units, Cat. Crkr., 


437,000 bbs. 


- Recovery, Wax 


nery 
Urea Pit. 


Polyethylene 
} 


Salamanca 
Posa Rica 


Aruba, N. A 


Portobelo 


Las Minas Bay, 
Cosoa 


| Asuncion, Par- 


aguay 
Juayanilla Bay 
Ponce 

Trinidad 


Pointe a-Prierre 


Exp. Propane 
Recovery 


Refinery Exp: 
Crude Topping 
Vacuum Unit 
Orthoflow FCC Unit 
SBK Cat. Refcrming 
and Desulfurization 
Alkylation Unit 


Atmospheric Dis 
tiation 

Thermal Cracking 
Units 


| Topping 
le 


at. Cracking 

Gas Concentration; 
HF Alkylation; 
Polymerization; 
Sulfur Pit, 

Grease Pit. 

Cat. Cracker 

Topping Pit. 


Revamp Dirtillation 


& Vistreaking Unite 
Refinery 


Refinery; Petro- 
chemi 


Refinery 


Refinery Exp. 

Ethylene-Glycol 
*Nitrogen Plant 
Processing Unita 


July, 1958—PetTROLEUM REFINER 


Added cap: 


90,000 bbis. 


1,000 bbls. 


24,000 bbis. 
10,08 bhs 
12,000 bbls. 
6,000 bbis. 


1,100 bbls. 


100,000 bbls. 
25,000 bbls. 


25 tons 
15,000 bbis. 
10,000 bbis. 


60,000 bbls 


70,000 bbis. 


| 10,000 bbls. 


75,000 bbls. 
500,000 Ibs. 


} 
} 
| 
| 


[$25,700,000 


i 
$1,700,000 


$1,350,000 


$40,000,000 


$59,000,000 


Under Constr. 


Under Constr 


Under Constr. 


Engineering 
Planning 
Engineering 
Engi neering 
Engineering 


Under Constr. 
Planning 


Engineering 
Planning 
Under Constr 


Under Constr 


Mid 1958 


Mid 1958 
Mid 1958 


Mid 1958 


Nov., 1959 


Mid 1959 


Early 1959 


Kellogg 


Lummus 


UOP Procon 
Procon 


Kellogg 
UOP; Staff 


Staff 
Braun, Ltd. 
Chem 


Canadian Bechte! 


Sta 
Staff 


Canadian 
Bechte! ; Staff 


( anadian 
Bechtel 


UOP Procon 


Lummus 


Procon 
Procon 
Lummus 


Poole-Pritehard 
Kellogg 
Fluor; Staff 


Poole Constr. 
Co., Ltd 
Procon (Canada) 
Braun, Ltd. 


Chemico 


Canedian Bechtel 
staff 


St 


Canadian 
Betchel 


Canadian 


Bechtel 


Procon 


"| Treco 


Staff 
Treco 
Treco 


Staff 
Treco, Ltd 


Pacific Petro- 
leums; Phillips 





McKee 


| McKee 


Staff 


Kellogg 


Foster Wheeler 


Pet. Comb. & 
Eng. Co. 


UOP; Lummus 
Brown & Root 
Braun 


Procon 
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Staff 
Gordler 
Austin; 
Montreal, S.A 


Kellogg Bras- 
~— Montreal, 
A. 


Brown & Root 
Ltd 


Staff & Kellogg 


Kellogg 


Foster Wheeler 
Pet. Comb. & 


Brown & Roo 
Braun 


Procon 





In searching for sea-buried treasure, 
Consider the worth of this measure: 
When oxygen’s rare, just filter fresh air 
Through Staynew for deep-breathing pleasure. 


Thank goodness you don’t have to search so deep and 
far to find uses for Dollinger Filters. Any liquid, any 
gas (you name it) can be efficiently and economically 
handled by them. You'll find applications everywhere: 
in pipelines to prevent damage by rust and dirt; in 
ventilating systems to reduce air-borne impurities; on 
compressors and engines to prevent cylinder and piston 
damage by foreign matter. Let us know your filtration 
problems. 


STAYNEW MODEL ELS LIQUID FILTER 


The world-wide use of Dollinger filters on hundreds of liquids is 
proof of their adaptability to practically any requirement. All 
known filtering materials are available for any problem regardless 
of temperature, pressure, or efficiency desired. And, all Model 
ELS Liquid Filter bodies are available in steel, stainless, monel, 
herculoy and other non-corrosive metals. Construction can be 
according to ASME Code specifications. 

Send for 12-page Bulletin 300. It contains illustrated data and 
recommended uses of Dollinger Liquid Filters. Dollinger Cor- 
poration, 4, Centre Park, Rochester 3, N. Y. 


DOLLINGER 








SPECIALIZING IN DRY TYPE FILTERS FOR OVER 35 YEARS 


LIQUID FILTERS « PIPE LINE FILTERS « INTAKE FILTERS e HYDRAULIC FILTERS « ELECTROSTATIC FILTERS » MIST 


ce, 


COLLECTORS « DRY PANEL FILTERS « SPECIAL DESIGN FILTERS « VISCOUS PANEL FILTERS » LOW PRESSURE FILTERS 


HIGH PRESSURE FILTERS « AUTOMATIC VENTILATION FILTERS » NATURAL GAS FILTERS « SILENCER FILTERS 


For more data on advertised products, use Readers’ Service Cards, last page. 
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COMPANY 


Plant Site 


Project 


co 


Daily 
Capaaty 


Estimated 
ost 


States 


INSTRUCTION BOXSCORE—Continued 


Probable 
Completion 


Licensor 


Engineering 


Contractor 





British American Oi 


British Petroleum. . 
Canadian Husky Oil 


Canadian Oil Co., Ltd. 
Consumers, Coopers- 
tive Refinery, Ltd 

a Industries, 


td. 
Canadian Petrofina 
Cities Service 
Cyanamid of Canada 


Devon-Palmer & 


Texas Gulf Sulfur 
Excelmor Kefineries 


{mperial Oil 


I rving Refining 


Midland Pet 
North Star Oil, Ltd. 
| 
Pacific Petroleum, 
Led 


Shell Oil (Canada) 


Montreal 


Steelman Gas 
Industries, Ltd 


X-L Refineries, Ltd. 


| Stettler, Alta. 


Moose Jaw, Sask 


Montreal 

Ville D'Anjou 
Near Montreal 
Ft. William 


Regina, Sask. 


Edmonton, 
Alberta 
Montreal 
Toronto 
Hamilton, | 
Ontario | 
Calgary, Alberta! 


The Pas, 
Manitoba 
Sarnia 


| 
Corunna | 
| 


Cat Reformer & 
DS Unit 
Gas Splitter 
Gaso. Splitter 
Refinery 


Diesulformer & 
Tankage 

Crude Unit 

Coking Unit 


Inc. Polythene 
Increase Cap. 
New Refinery 


*Uree; Ammonia 


*Sulfur Extraction 
Plant 


Refinery 


| Petrochemical Pit. 


| *Refinery Exp 


Edmonton, 
Alberta 
Calgary 


St. John, New 
Brunswick 

St. Bonifece, 
Manitoba 
Dawson Oreek 


Bronte, Ont. 


Montreal, East 
Quebec 


| *Asphalt Plant & 


Storage 

Crude Cap. 
Cat. Cracker 
Powerformer 
Offsite Facilitues 


*Refinery 


| Crude Refi nery 


Platformer Unifiner 


Vacuum Distill. 


a 


Refinery 


| HF Alkylation 


Exp. Asphalt Pit. 
Tetramer Unit 


| Resin Pit. 


Cochrane, 
Alberta 
Vancouver 
Southeast 
Saskatchewan 
Dawson Creek, 
B.C. 


Exp. Treating Pit. 


Solvent Pit. 


*Natural Gas Plant 


| “Ine. Crude Cap 


5,400 bbis. 
12,000 bbls. 
30,000 bbls. 
1,000 bbls. 


20,000 bbis. 
3,000 bbis. 


40,000,000 Ibs./ 


yr 
30,000 bbis. 
20,000 bbls. 
400 tons 
2-3,000 bbis. 
94,000 bbis 
1,500 bbis 
14,700 bbls. 


| 6,600 bbls. 
2,700 bbl.. 


4,000 bbis. 


2,700 bbls 


1,500 bbis. 


25 Mmef 


2,500 bbls 


$4,000,000 
$750,000 
$30,000,000 
$700,000 


$3,000,000 
$1,300,000 


$3,000,000 
$26,000,000 
$8,000,000 
$1,500,000 
$26,500,000 


$5,360,000 
$1,400,000 


$17,000,000 


"$45,000,000 


$2,000,000 
$1,100,000 


$350,000 


$4,000,000 
$450,000 
$1,000,000 


$600,000 


Under Constr 
Engineering 

Uuder Constr. 
Under Constr 


Under Constr. 


Engi neering 
Under Constr. 


Under Constr. 
Under Constr. 
Under Constr. 
Engineering 
Planning 
Planning 
Under Constr. 


Under Constr 


Plant ing 
Engineering 


Engineering 


Under Constr. 
Engumeering 


Considering 
Under Constr. 


Plannin, 

Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 
Under Constr 


Under Constr 


Late 1958 


Fall 1958 
Late 1958 


1959 
Late 1958 


1959 


2nd Half 1958 
Dec., 1958 


1959 


Mid 1959 


rd Qtr. 1958 
Summer 
. ai 


Spring, i999 


959 


Late 1950 
1960 


Late 1958 


1958 
1958 
1958 
1958 


1958 


August, 1958 


Atlantic 


UOP 


Husky 





LATIN AMERICA 
Braad 
Alba (Borden) 


Obde 
Union Carbide 


Coloma 
Empresso Colombiana 
de Petroles 


Chile 
Empresa Nacional de! 
Petroleo 


i 


| Methanol, Formalde- 


hyde, Synthetic 
Resins 


| Atmospheric & 


Vacuum Distill. 
Unita, Cat. Crkr., 


Gas Recovery, Wax 


T 
New Refinery 
Urea Pit. 


Polyethylene 


Exp. Propane 
Recovery 


| Refinery Exp: 


Crude Topping 
Vacuum Unit 


30 tons 


1,000 bbls. 


24,000 bbls. 
10.08 bhis 


Under Constr. 


Mid 1958 


Lummus 


UOP Procon 
Procon 


Canadian Bechte! 
Staff 


Staff 


Canadian 
Bechte! ; Staff 


( anadiar 
Bechte 


UOP Procon 


UOP 
Treco, Staff 
Staff 
Treco, Staff 
Treco, Staff 


Fluor, Staff 


Treco, Ltd. 


Pacific Petro- 
leums; Phillips 


Vulean 
Girdler 


Lummus 


Procon 
Procon 
Lummus 


Poole-Pritchard 


Kellogg 
Fluor; Staff 


Poole Constr. 
Co., Ltd 
Procon (Canada) 
Braun, Ltd. 


Chemico 


Canedian Bechtel 


St 
at 


Canadian 
Betchel 


Canadian 
Bechtel 


Procon 


| Treco 


Staff 
Treco 
Treco 


Staff 
Treco, Ltd 


Pacific Petro- 
eums; Phillips 


Staff 
Grrdler 
Austin; 
Montreal, S.A 


Kellogg Bras- 
ileira; Montreal, 
5. A. 


Brown & Root 
Ltd 


Orthoflow FCC Unit 
SBK Cat. Refcrming 
and Desulfurization 


12,000 bbls. 
6,000 bbis. 


$15,000,000 Staff & Kellogg 


Netherlands Antilles 


Largo Oil & Transport 


Panama 
Refiner a Petroqui- 
mica de Panama 
Refineria Panama 


Pareguay 
Compagnie Fives- 
Lille 
Puerto Rica 
Commonwealth Oi! 
Refining 
Union Carbide Caribe 
Trinidad 
Federation Chemicals, 


Ltd. 
Trinidad Oil Co., Ltd 


* First appearance in tabulation. 


Salamanca 
Posa Rica 


Aruba, N. A 


Portobelo 


Las Minas Bay, 
Ceson 


Asuncion, Par- 
agnay 


Guayanilla Bay 
| 


Ponce 
Trinidad 


Pointe-a-Prierre 


Alkylation Unit 


Atmospheric Dis- 
tiation 

Therma! Cracking 
Units 


Topping 

“at. Cracking 

jas Concentration; 
HF Alkylation; 
Polymerization; 
Sulfur Pit, 


| Grease Pit. 


Cat. Cracker 
Topping Pit. 


Revamp Dietillation 


1,100 bbls. 


100,000 bbls. 
25,000 bbis. 


25 tons 
15,000 bbls. 
10,000 bbis. 


& Vistreaking Unite 


Refinery 


Refinery; Petro- 
chemicals 


| Refinery 


Refinery Exp. 

Ethylene-Glycol 
*Nitrogen Plant 
Processing Units 


60,000 bbl 


70,000 bbis. 


10,000 bbis. 


75,000 bbls. 
500,000 Ibs. 


Added capacity 
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| 
[$25,700,000 


| 
$1,700,000 


$1,350,000 


$40,000,000 


$59,000,000 


Under Constr. 


Under Constr 


Under Constr. 


Engineering 
Planning 
Engineering 


Engi neering 


Engineering 


Under Constr. 


Planning 


Engineering 
Planning 
Under Constr 


Under Constr 


Mid 1958 
Mid 1958 


Mid 1958 


Nov., 1959 


Phillips, 


Esso, UOP 


UOP 


Staff 


Kellogg 


Foster Wheeler 


Pet. Comb. & 
Eng. Co. 


UOP; Lummus 
Brown & Root 
Braun 


Procon 


Kellogg 


Foster Wheeler 
Pet. Comb. & 
E 


Brown & Root 
Braun 


Procon 


Construction BOXSCORE Continued on Page 214 
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COMPANY 


Plant Site 


CONSTRUCTION _BOXSCORE-——Continue 


‘ Daily Estimated Probable 
Project Capacity Cost Status Completion Licensor Engineering Centracter 





Uruguay 
Administracion 
Nacional de Com- 

bustibles Alcohol Y 
Portland 


Venesuela 
Cia Shell de Venesuela 


Creole Pet. Corp. 


8ocony Mobil 


Montevideo 


Cardon 
Amuay Bay 


Lake Maracaibo 
EF Palito 





EUROPE AND 
AFRICA 
Austria 

Austrian Oil Adminis- 
tration 
Belgium 
Eeso Belgium 


Soc. Industrielle Belge 
des Petroles 
Canary Islands 


‘Denmark 
The Maersk Refinery 


tye 
Anglo-Egyptian Oil- 
fiel 
Egyptian Govt 


Egyptian Govt 


England 
British Petroleum 


Eastern Gas Board 


Esso Petroleum 


International Syn- 
thetic Rubber 
Malta Gas Board 


Mobil Oil Co., Ltd. 


Monsanto Chemicals 
Nerth Thames Gas 


Board 
North Western Gas 


Petrochemicals, Ltd 
Shell Chemical 


Shell Refining 


South Eastern Gas 


oar 
Southern Gas Board 


France 
Compagnie de Raffin 
age Shell Berre 


Shell -Berre........ 
Comp Francaise de 
Raffinage 
Compagnie Francaise 
de Petrole; 
Compagnie Francaise 
de Raffinage; 
Pechelbronn Socantar 
Esso Standard... . 


* First appearance in tabulation 
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Schwechat near 
Vienna 


..| Antwerp 


Antwerp 


Las Pelmas 
Copenhagen 
Suez 


Suez 


Ponders Encl 


Fawley 


Milford Haver 
Fawley 


Valetta 
Coryton 
Britain 
Romtord 
Manchester 
Pertington 
Partington, Nr 


Manchester 
Shell Haven 


Partington 
Shell Haven 


Stanlow 
Isle of Grain 


Southampton 


Reading 


Petit Couronne 


Berre 
Provence 
Normandie 


Strasburg 


Gironde 
Bordeaux 


Crude Distill. 28,000 bbls. $12,000,000 Engineering Late 1959 
Vac. Distill. . Papeisactes ied 
Cat. Cracker 
Cat. Reformer 
Gas Concent. & 
Bottling 
Gas Sweetening 
Sulfur Recover 
Power Pit. & Offsite 
Faril. 


Distillation 000 b $20,000,000 Under Constr. | 3rd Qtr., 1958 
=~ vr Under Constr. 3rd Qtr., 1958 
Hydrofining Pit. 000 bbls. $3,000,000 Complete ae: Foster Wheeler Foster Wheeler 
Lube Oil Pit. 700 bbis. $7,650,000 Complete Esso Foster Wheeler Foster Wheeler 
*Naphtha 45,000 bbls Engineering 1959 Esso 

Fractionator 
LPG Pit. 17,000 bbls. $11,173,000 Complete Creole Tellepsen Tellepser 
Refinery 40,000 bbis. $28,000,000 Under Constr. Late 1959 Kelloggs Kellogg 


*Refinery $22,300,000 Under Constr End 1959 


Vac. Distill. 2,900 bbis. $750,000 Under Constr 1958 Badger- Badger- 
Compnmo Comprimo 
Powerformer 5,600 bbis. ne Under Constr. 1958 Esso Badger- Badger- 
Hydrofiner 6,900 bbis. Comprimo Comprimo 
Cat. Reformer 10,000 bbls. Under Constr. 1958 UOP Kellogg; UOP Kellogg 
Hydrofiner 10,000 bbis. Under Constr. | 1958 Kellogg Kellugg 


Ammonia 90 tons , Engineering Late Hoechst Uhde Uhde 
Steam Cracker 3,500 bt ls. Under Constr. 1958 Foster Wheeler Foster Wheeler 
Cat. Reformer 2,300 bbis. Projected 


Power Pit. 10,000 KW. 2,200,000 Planned Italiae 
Atmos. Dist., Vac. 20,000 bbls. $7 ,000,000 Planning 

Dist. & Lube Oils 

*Cat Reformer 3,000 bbis $2,700,000 lanning 
*Hydrodesulfurizer 2,700 bbis. $720,000 Planning 
*Lube Oils $9,000,000 Planning 3 

Vapor Recovery & 70 tons $1,000,000 Planned Lummus Lummus 
Bottling 
Atmos. & Vac. Dist 10,000 bbls. $1,400,000 Planning 
Atmos. Dist. & Vac. | 10,000 bbls. $1,400,000 Planning 
wt. 


Hydrofiner II 10,000 bbls. Under Constr. Mid 1958 Kellogg - Alpine 
Wimpey 

Cat. Reformer 10,000 bbis. Under Constr. 1058 UOP, Kellogg McAlpine 

Thermal Reforming 12,000 bbis. Under Constr. Mid 1958 Kellogg Wimpey 

Udex Unit 500 lbs. Engineering 1958 UOP, Badger McAlpine, 
Wimpey 

Catalytic Oil 0 mm cfd Under Constr. Power-Gas 

Gasification 

*Steam Cracker 

*Butene Dehydro- 

genation Plant 

Ethylene Recovery 40,000 it $27,000,000 Under Const Mid 1958 

Plant tons/yr 

Butadiene Extrac 

tion Plant 

*Powerformer 21,000 bbls $12,000,000 Under Constr Early 1959 Lummus 

Sulfur Plant 60 tons $700,000 Under Constr Foster Wheeler 

Refinery 100,000 bbls $52,000,000 Planning Farly 1960 

Synthetic Rubber 50,000 ton/yr. $12,000,000 Under Constr Summer, 1958 Blaw Knox 


Catalytic Oil 1 Mmefd Under Constr. Early 1959 Power-Gas 
Gasification 

Cat. Hydrodesulfuri- | ... Pre-engineering 

zation 

Crude Unit Exp. 5,000 bbis Under Constr. 1958 

Add Polystyrene Under Constr. 

Refinery Tail Gas 36 Mmef Under Constr. 1958 
Reforming 

Preseure Oil Gas- 7.5 Mmsef Engineering Dec., 1959 
ifieation 

Exp Ethylene Pit. 30,000 tons /yr. Engineering 


Ammonia; Nitric 75,000 tons/yr. | $18,500,000 Planning 1958 
Acid 
Fertilizer . $12,500,000 Planning . 
Ethylene Oxide 25,000 tons/yr. 4 , Mid 1958 . 
Atmospheric Distil. | 80,000 bbls. Under Constr. Late 1958 S4W; E. B. E. B. Badger, 
Ad. 


Badger, Ltd. Ltd 
Hydrodesulfurizer 16,000 bbls. Projected 1960 
Udex Unit Mie 1958 
Oil Gasification 15 Mmef Under Constr. Fall 1958 Power Gas Power Gas 


Refinery Tail Gas 16 Mmef Under Constr. Oct., 1958 H&G H&G 
Reformin, 

Catalytic Oil 7 mm cfd Under Constr. Early 1959 Power-Gas Power-Gas 
Gasification 


Distl. Unit 80,000 bbis. Under Constr. 3rd Qtr., 1958 

Hydrodesulfurizer 11.000 bbis. Under Constr. 4th Qtr. 1959 

*Platformer 14,000 bble. Engineering 1959 Procon Procon 
Furfural Unit 3,500 bbis. shin ; ¢ Foster Wheeler Foster Wheeler 
Powerformer 20,000 bbls. Under Constr. Mid 1958 Foster Wheeler Foster Wheeler 
Ethylene Pit. 30,000 tons/yr. Engineering 1958 Kit 


70,000 bbls Planning 


Refinery 31,500 bbls. Saba Under Constr Esso Lummus Lummus 
Expandable to 
15.000 bbls 


Added capacity ; Construction BOXSCORE Continued on Page 219 
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PACKAGED STEAM 
by Foster Wheeler 


errs” r 
ou 
Rs: 
~ | ede t 
i * 
P<. 
BA 


Two 34,000 lb/hr Packaged 
Steam Generators supply heating 
and process load at aircraft 
and missile research center 


In the boiler room at Boeing Aircraft Company’s 
new development center in Seattle, Washington, the 
two Foster Wheeler AG-134 Packaged Steam Gen- 
erators shown above provide ample capacity for both 
present and future loads. 

Each unit has a guaranteed rating of 34,000 lb/hr 
at 250 lb design pressure and 150 lb working pres- 
sure with oil firing. When firing natural gas, the 


output is 32,000 lb/hr. 


Shipped completely assembled from Foster 
Wheeler's Dansville, N. Y. plant, they were installed 
on simple slab foundations. Each unit is equipped 
with semi-automatic combustion controls and a 44- 
inch self-supporting stack. The 36-inch steam drum 
includes a baffled steam collector, piping for feed- 
water distribution, continuous and surface blowoff. 
Staggered boiler bank tubes and closely spaced 
waterwall tubes contribute to high efficiency while 
large furnace volume provides conservative rates of 
heat liberation. 

FW Packaged Steam Generators are now avail- 
able in capacities from 10,000 to more than 60,000 
pounds per hour. For complete information, write 
to Foster Wheeler Corporation, 666 Fifth Avenue, 
New York 19, N.Y. 


FOSTER WHEELER 


NEW YORK @e LONDON e PARIS e ST 


CATHARINES, ONT 


For more data on advertised products, use Readers’ Service Cards, last page 





PRESSURE CONTROLLERS for high or 
low-limit cutoff or signalling, or for 
control of pressure and vacuum in 
many ranges from 0 to 1000 psi. 


REMOTE BULB TEMPERATURE CON- 
TROLLERS for high or low-limit cutoff 
... Signalling . . . and automatic on-off, 
two-position, floating or proportional 
control with electrically or pneumati- 
cally operated valves, dampers, re- 


PROTECTOGLO FLAME SAFE- 
GUARDS instantly detect flame failure 
in gas or oil fired burners, and immedi- 
ately shut off fuel supply, sound an 
alarm, and perform other functions to 
guard against explosion hazards. 





frigeration units and similar equipment. 


Add low=cost automation 
.- with Honeywell industrial controls 





You don’t have to spend a lot of money for dependable auto- 
matic controls. Like many manufacturers, you can use various 
Honeywell industrial controls as the efficient, low-cost means 
of automating your equipment . . . improving performance .. . 
increasing safety. And, you can use these inexpensive controls 
to save time, money and space by extending automation in 
your plant or process. 


There are more than 9000 standard types of Honeywell controls 
to handle temperature, pressure, liquid level and humidity — 
for control, switching or safety functions. There are electric, 
electronic and pneumatic types. 





INDUSTRIAL MOTORS for electrical 
operation of valves, dampers and auxili- 


Though they’re low in cost, these controls are top-quality, 
ary switches. 


reliable devices. If there’s not already a standard control for 
your particular application, Honeywell can design and build 
one for you. 


Your nearby Honeywell field engineer will be glad to discuss 
your control requirements. Call him today . . . he’s as near 
as your phone. 


MINNEAPOLIS- HONEYWELL, Wayne and Windrim Avenues, 
Philadelphia 44, Pa. 


ALARM SILENCING RELAYS permit an 
alarm to be silenced, and light an integral 
red light until an unsafe condition has been 
corrected. Relay automatically resets the 
alarm when safe conditions are restored. 


Honeywell 
iH Tout ion Controls 
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You save in many ways with 


TEL-O-SET transmitters 











... today’s most advanced pneumatic transmitters 

Measure temperature, gage pressure or absolute pressure with the same 
accurate, highly responsive Tel-O-Set transmitter. 

CUT INSTALLATION COSTS 


Mount the transmitter anywhere, indoors or outdoors—it’s weather- 

proof. Easily installed on wall, pipe or horizontal well. 
CUT SPARE PARTS INVENTORY 

Only one basic transmitter needed fer all applications. 

Adjust range without adding or changing parts. 
SAVE IN MAINTENANCE 

Long life inherent in rugged force-balance mechanism. 

All working parts and adjustments protected by weatherproof cover. 
Get complete details on Tel-O-Set transmitters, receivers, and controllers 
from your nearby Honeywell field engineer. Call him today .. . he’s as 


near as your phone. MINNEAPOLIS-HONEYWELL, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 


Honeywell 
iH Fiat tw Coutiols. 
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THE MARK OF SOUND 


REFINERY ENGINEERING 


ENGINEERING & 
CONSTRUCTION 


Services 








HIS is the mark of McKee engineering. To oil men 

all over the world it means sound process and plant 
design, thorough, efficient engineering and construc- 
tion. McKee’s reputation for building plants that earn 
profits is backed by an organization with the experi- 
ence and ability, the scope and resources to undertake 
your complete refinery project under a single contract. 


Arthur G. McKee & Company « Engineers and Contractors 
Headquarters: McKee Building e 2300 Chester Avenue e Cleveland 1, Ohio 
Offices: New York, N. Y. e Union, New Jersey e Washington, D. C, 
British Representatives of Metals Division: Head, Wrightson & Co., Limited 
Canada: Arthur G. McKee & Company of Canada, Ltd., 372 Bay St., Toronto 





COMPANY 


Plant Site 


CONSTRUCTION BOXSCORE—Continued 


Project 


Daily 


Estimated 
Capacity Cost 


Status 


Probable 
Completion 


Licensor 


Engineering 


Ceatracter 





Esso Standard 


— du Bassin 


Marles-K uhimann 
Mobil Oi) Francaise 


Omnium Francais de 


Potasse et Engrais 
Chimiques 
Bociete du Caoutchour 


Boe. Nationale des 
Petroles Dy Aquitaine 


SNPA 


East Germany 
Ministry of Coal & 
Energy 
West Germany 
B.P. Benzin und 
Pet A.G 
Bune Werke Huels 
G.mb.H. 


Chemische Fabrik 
Kolten 

Chemische Werke Huls 

Deutsche Erdo! 


Deuteche Shell 


Parbenfabriken 
Bayer A. G. 


Farbwerke Hoechst 
AG 

Feldmuble 

Frisia 


Gewerkschaft Erdoel 
Raffinerie Emsiand 

Getty O:1 Gesel'sehaft 

Mobil Oil A. G. 


Purfina Mineralol- 
raffinerie A. G. 
Ireland 
Irish Refining Co 
Esso Petr. (Ireland 
Caltex (Ireland) 
Shell Mex., B.P. 
Italy 
Arienda Nazionale 
I jone 
Combustibil 
Destillerie Italiane 
L.R.0.M 


[slom 
Mobil Oil Italiana 
8. pa.a 


Montecatini Societe 
Generale per |'In- 
dustria Mineraria 
Chimica 


Shell Italiana . 
Sincat.. 
Boe. Solvay & Cie 


| Ttaly 


Port Jerome 


Carling 


Dieuze (Moselle) 
Gonfreville 


Gonfreville 


Gravenchon 


Chalon sur 
Saone 
Grand Couronne 


Port Jerome 
Dunkirk 


Lavera 
Lacq 


Lacq 
Rostock 


Dinslaken 


Marl, Kreis 
Recklinghau- 
sen 

Oberhausen- 
Holten 

Mari 

Heide/ Holstein 


Harburg 


Godorf 
Cologne 


Dormagen 


Hoechst 
Lulsdorf 


Emden, W 
Germany 
Lingen-Holt- 
hausen 

Rees, Germany 
Kremen 
Oslebhauses 

Duisburg 


Whitegate 


Ravenns 


Milano 
Venice 
Palermo 
Naples 


Castellanza 


‘alermo 
Priolo, Sicils 


Powerformer 
*Steam Cracker 
*Dodecylbenzene 
"lant 
Acetylene Pit. 
Styrene Monomer 
Polystyrolene 
Polyethylene 


Ethylene Oxide 
Lube Exp 


Refinery 
Ammonia 
Butyl Rubber Pit. 


Cat. Reformer 
Distillation 
Desulfurization 


Distill. Recovery 
with Pr-d. Treat, 
& Pract. 

Sulfur Recovery 
"hase 3 


Desulfurization 


Distillation Re- 
covery 

Sulfur Recovery 
Phase Il 

Sulfur Recovery 
Phase III 

*Sulfur Recovery 
Phase IV 


Catalytic Oil 
Gasification 


*Refinery 


Synthetic Rubber Pit 


*Ethylene Onide 
*Polyethylene Plant 
Propane-Propylene 
Separation 

New Refinery with 
Crude Distiller 
Cat. Reformer 


11,900 bbls 

5,000 bbls 

13,500,000 

tons/yr 


75,000 bbis. 


20,000 tons/yr 
10,000 bbis. 
50,000 bbls. 
+140 Mmef 


190 Mmef 


+780 tons 


| 175 Mmef 


112 Mmef 


970 tons 


1,000 tons 
2.4 mm cfd 


100.000 Pbis 


45,000 tons/yr. | $37,000,000 


6,000 tons ‘yr 
7,000 tous ‘yr. 
Propylene 


40,000 bbis. 


Hydrodesulfurization | 


Platformer 
Refinery 
Refinery 
Atmospheric 
Crude Distill. 
Powerformer 
Gas-Oil Hydrofiner 
Steam Cracker 
Sulfur Recovery 
Crude Oil 
Cracking Pit. 
Ethylene Oxide 


Acetaldeh yde 
Ethylene 
*Refiner 

*Exp. Refinery 


Refinery 
Crude Two Stage 


Topping, Platformer 
Hydrodesulfurizer 


Refinery 


Styrene Monomer 
Pt 


t. 

Butadiene Pit. 
Butanol 

*Hydrofiner 
Refinery 
Cat. Reforming 
Cat. Hydrodesulfuri- 

sation 

Lube Expansion 
*Exp. Polypropylene 


*Increase f 
hyde 
Refinery 
Ammonia Unit 
Polyethylene 


ormaide- 


6,700 bbls. 

10,000 bbis 

72,000 bbis. $39,000,000 
9,000 bbls. 

12,000 bbis. 

5,600 bbls. 

8,900 tons/yr. 


26 MM Ibe./yr. 
11000 tons/ yr 
10,000 tons/yr. 
30,000 


bbls $17,000,000 


3,200 bbls $25,000,000 


16,000 bbls. 
20,600 bbls. 


32,000 bbis 


14,000 tons/yr. 


22,000 tons yr. 
11,000 tons/yr 
6,500 bbls 
15,000 bbls. 
9,000 bbis. 
10,000 bbis. 


135,000,000 
lbs/ yr 
20,000 bbls. 
150 tons 


$300,000 


Under Constr. 
Under Constr 
Under Study 
Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 
Engineering 2nd 
pi 
Planning 3rd 
ph: 


ase 
Planning 


Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 


Under Constr 


Engineering 
Engineering 
Under Constr. 
Engineering 


Engineering 


Under Constr. 


Engineering 


Under Constr. 


Planning 
Under Constr 


Under Constr 


Under Constr. 
Under Constr 
Under Constr 


Under Constr 
Plsnning 
Engineering 


Engineering 


Planning 
Under Constr. 


Complete 


Approved 


Under Constr 


Engineering 
Fngineering 
Design 

Plano 

Under Constr. 
Under Constr. 


Under Constr. 
Planning 


Under Constr 
Planning 
Licensed 


1959 
1959 
Late 1955 


Esso 
Esso 
Esse 
Koppers 
Early 1959 


Koppers 
Phillips 


Scientific 
Design 


1958 
Mid 1958 
Mid 1958 


Mid 1958 


1959 
1959 


End 1958 


1960 


Summer 1958 


Desigr 
Summer 1959 Z 
ard Qur., 1958 

Hydro- 
carbon 


ith Qtr., 1958 
Summer 1958 
1 


960 
Dec., 1958 


Fall 1958 Lurgi 


1958 Scientific 
Demgn 
Uhde 
End 1958 

1959 

1960 v.01 
B.P.M 
1958 


UOP, Shell 


Koppers 


Houdry 
Hoechst 


Firestone 


Calif. Res. 


Foster Wheeler 
Foster Wheeler 
Foster Wheeler 


SBA 
SBA 
Kuhiman 


Kellogg 
Braun 


UOP; Kellogz 
Foster Wheeler 
Foster Wheeler 
Soe. Chimique 
Hydrocarbon 


Parsons & 
Heurtey; Soe. 
Chimique 
Foster Wheeler 
Soc. Chimique 
H ydrocerbon; 
Lummus 
Parsons, 
Heurtey, Soe. 


Desigt 

Staff 

Hydrocarbon, 
Hydro M 


UOP Procon 


1 
braun, 


Lurgi 
G.H.H. 
Kocks, 


Uhde, 


St 


Scientific Design 


Hydrocarbon 
Hydro M 


Parsons 


Lummus, 
Lurgi 


Hydrocarbon 


Hydro M 
Lummus; Uhde 


Foster Wheeler 


_|_ Phillips 


Foster Wheeler 
Foster Wheeler 
Foster Wheeler 


SBA 
SBA 


8.T.E.C. 


Kellogg 


Braun 


Foster Wheeler 
Foster Wheeler 
Soe. Chimique 
Hydrocarbon 


Soe. Chimique 


Foeter Wheeler 
Soc. Chimique 
Hvdrorarbon; 
lommus 
Parsons, 
Heurtey, Soe 
Parsons & 
Heurtey 
Parsons & 
Heurtey 


Power-Gas; 
Didier 


Staff 


Procoa 


Braun & Others 


Uhde 
Hydro M 
Parsons 


Lummus 
urg) 


Hydro M 


Lummus; Ubde 


Foster Wheeler 


* First appearance in tabulation Added cap Construction BOXSC 


acity 


> ? 
July, 1958—PeETROLEUM REFINER 219 











CONSTRUCTION BOXSCORE—Continued 





COMPANY 


Plant Site 


Project 


Daily 


Estimated 
Capacity Cc 


| 
| 





Status 


| 


Probable 


Completion 


| 


Licensor Engineering 





STANIC Industria 

Petrolifera 
Netherlands 

B. F. Goodrich & 
Algemene 
Kunstzijde Unie 

Kunstzijde Unie N.V. 

taso Nederland 


N. V. de Bataasfche 
Pet. Maatschappi) 


Norway 
Standard (N.J.) 

Portugal 
Ammoniaro Portugues 
Portuguese W. Africa 
Petrofina 

Scotland 
British Hydrocarbon 

Chemic 


Briusn Petroleum 


Onion Carbide, Ltd. 


Spain 


Hidro Nitro Espanola 


Refineria de Petroleos 


de Escombreras 8.A | 


Sweden 
A. Johnson & Co. 


Stockholm Oil & Gas 


Works 
Turkey 
Badische Anilin and 
Soda Fabrik 


Mobil Overseas, Shell,| 


Cal-Tex, BP 


| Livorao 
| Bari 


Arnheim 


| Pernis 


Oslo Fjord 
Esterreja 
Juanda 


| Grangemouth 


Grengemouth 


| Grangemouth 


Monzon 
Escombreras 


Sweden 
Stockholm 


- 


| Kutehya 


Turkish Government. | 


Union of South Africa 
Standard-Vacuum... 


Yougoslavia 
Yougoslav Govern- 
ment 


Dubrovnik 


| Sisak 


Pancevo 
Zagret 





| Hydrofiner 
| Hydrofiner 


| Butadiene 


Styrene Plant 


finery 


Cat, Reformer 


| Hydrodesulfurizer I 
| Hydrodesulfurizer II 


| Refinery 


Ammonia 


Refinery 
| Polyethylene Pit. 
| Cumene Pit. 


| Phenol 


Copper Chloride 
Jnit 

Kerosine Treating 

Deethanizer 


| Polyethylene Pit. 


Ammonia Synthesis 


Refinery Exp. 


| Cat Oil Gasification 


Ammonium Sulfate 


Sulfuric, Nitric Acid 


| Refinery 
| Natural Gasoline Pit 


Refinery Exp. 
Powerformer 
Hydrofiner 
Steam Pit. 


Distill. and Treat- 
ing 

Topping and 
Stabilizing 

Ammonia Pit. 


Ammonia Pit. 
Reformer 


8,200 bbls. 
8,200 bbls. 


$1,600,000 
$1,600,000 


95,000 bbls. 
12,700 bbls. 
16,400 bbls. 
7,800 bbls. 
40,000 bbls $30,715,000 
40 tons 

2,000 bbis 


25,000,000 Ibs. 
yt. 


2,000 bbis. 


2,000 bbls. 
2,000 bbis. 


22 tons 


4 Mmef 


60,000 tons/yr 


50,000 tons /yr. | 590,000,000 


65,000 bbis. $48,000,000 


25,000 bbls. $9,000,000 
1,350 bbls. $1,350,000 


7,500 bbls. 


120 Tons 
250 Tons 


Engineering 
Complete 


Under Constr. 


Complete 
Complete 


| Complete 


Engineering 
Under Constr. 


Complete 


Under Constr. 


Engineering 


Engineering 


Under Constr. 


| Under Constr. 


Under Constr. 
Complete 


Under Constr. 


1958 


Mid 1959 


Early 1960 


| Early 1959 


| 
| Mid 1959 


| 1959 
Late 1958 


Late 1958 


| Late 1958 


Mid 1958 


Under Constr. 


Under Constr. 


Under Constr. 
Planning 


Engineering 


Planning 


Planning 
Planning 
Planning 





NEAR EAST 
raq 
Traq Government 


Israel 

Fertilizers & Chem- 
ice ls, Ltd. 

Kuwait 

Kuwait Oil... 
Neutral Zone 

Getty Oil Co. 

Syria 
Syrian Government 


| 
| Baghdad 


Haifa Bay 


Neutral Zone 


Homs 


Refinery Exp. 
Powerformer 


Kerosine Treating 


Unit 


| Refinery Revamp 


Crude Topping; 
Vacuum Deatil:; 
Thermal Cracking; 
Asphalt 


Ammonia Pit. Exp 


Fertilizers 


Mina al Ahmadi | 
Prefractionator 


Platformer 


Crude Stripping 


Refinery 


48,000 bbis. 


5,000, bbis. 
| 5,000 bbls. 


7,500 bbls. 


| 50 tons 


4,07° bbls. 
7,200 bbls. 


50,000 bbls. 
20,000 bbls. 


Under Constr. 


Engineering 
Enginereing 
Engineering 
Under Constr. 


Planning 





FAR EAST 


Ceylon 
Bhell of Ceylon 
hina 
Hong Kong & China 
Gas Company 
India 
Alkali & Chemical 
Corp. of India 
New Central Jute 
Mills 
Standard Vacuum 


Japan 
Befu Chemical 
Furukawa Chemical 
Industries 
Idemiteu Kosan Co. . 


Japan Synthetic 
Rubber 


* First appearance in tabulation 
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Hendola 


| Hong Kong 


India 
| Varaussi, India 
Bombay 
Befu Harbor 
Honshu 
Japan 
Tokuyama 


Yokkaichi 


Refinery 


| Catalytie Oil 


Gasification 
Polyethylene Pit. 
Ammonia 

*Asphalt Plant 
Ammonia Pit. 
Polyethylene 

Sulfur Recovery Pit. 
Unifiner 


Butadiene & GR-S 
Rubber Plant 


1.5 mm cfd 


45 tons 


20 tons 
6,000 bbls. 
50,000 tons/yr 


$650,000 
$370.000 
$30,000,000 


Added capacity 


| Planning 


Under Constr. 


Under Constr. 
Under Constr. 
Engineering 
Unde: Constr. 
Approved 
Complete 


Engineering 


Engineering 


| July, 1959 


Sept., 1959 
Sept., 1959 


Late 1959 


1959 


| Farly 1959 


Early 1959 
1958 


Autum 1958 


Late 1959 


Summer 1958 
1960 


Construction 
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| Esso 


Esso 


| Phillips 


Mid-Centry 


Corp. 


Disttlls 
| Ltd. 


Power Gas 


Badische 
Anilin & 
Soda- 


Fabrik A6 


CTIP 
| CTIP 


Badger Com- 
primo N.V 


S&W; E. B. 

| Badger. Ltd 
Scientific Desigr 
Saw 
Power-Gas 
Power-Gas 
Power-Gas 
George Wimpey 
& Co., Ltd 


Uhde 


Bechtel 


Badische Anilin 
& Sode-Pst rik 
A6. 


Foster Wheeler 


| Institute of 


Petroleum at 
Zegret 


| Institute of 


Petroleum at 
ret 





Texaco 


Phillips 


Girdler 

UOP 

Houdry 
Esso 


Goodye ar 


BOXSCOR 


Foster Wheeler 

Foster Wheeler, 
Ltd 

Foster Wheeler 


Staff Lurgi 


Procon 
Prucon 


Parsons 


Power-Gas 


Ubde 
Parsons 


Chemico 


Girdler, J.G.C. 
UOP: J.G.C, 
3law-Knox; 
Catalytic 


V i 


Badger, Com- 
primo N.V, 


| Power-Gas 
Power-Gas 
Power-Gas 
George Wimpey 
& Co., Led. 


Ubde 


Foster Wheeler 


Foster Wheeler 
Foster Wheeler, 
Ltd 

Foster Wheeler 


Local 
Procon-Bechtel 
Procon 


Parsons 


Power-Gas 


Simon Carves, 
Ltd. 

Uhbde 

Parsons 


Chemico 


E Continued on Page 224 
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teRRRPREPES SESE REPRE REEDS | 
ss aeeneneen aetie niin onan anti —- oe 
FATTY ACID ESTERS 
PRESSURE 10. PSIG 
SAMPLE 5ut 
TEMPERATURE 225°C 
634% eine STEARATE 
‘ 30.3% METHYL PALMITATE 


| 


S2% METHYL MYRISTATE 


Run at 225°C 


BUTADIENE 1,5 


* BUTENE - 2( TRANS) 


1- BUTANE 


BUTENE - 21 Cis) 


ISOBUTENE 


Run at O°C 


Extended Column Temperature Range for Gas Chromatography: 


NEW PERKIN-ELMER Model 154-C VAPOR FRACTOMETER 
INCREASES THE ANALYTICAL REACH OF ANY LABORATORY 


An unprecedented column temperature range — from 

78.5 °C to 300°C—permits the Perkin-Elmer Model 154-C 
Vapor Fractometer to make clean separations of mixtures 
ranging from inert gases and light hydrocarbons to heavy 
oils, greases — and even solids. With its complete line of 
accessories, the Model 154-C gives you the broadest quan- 
titative capability of any 
instrument on the market. 


single-stage chromatographic 


HERE’S WHAT THAT MEANS TO YOU: 


Advanced design enables the Model 154-C to shoulder a 
bigger portion of your analysis work. For example, three 
154-C let vou handle rare 
gas studies, trace analyses of light gases, and checks of many 


industrial hydrocarbon mixes. On the other end of the scale 


new refrigerated columns for the 


and solids - 
boiling up to 400°C. The high sensitivity thermistor detector 
measures traces and major components with equal accuracy 


high temperature columns separate liquids - 


Once set, column temperature varies only one-tenth of a 
degree C. Automatic control of peak attenuations keeps 
major components on scale—permits unattended operation 
A copper oxide combustor reduces complex hydrocarbons 
to easily-measured CO2 and HzO 


enhances detector sen- 


July, 1958—PETROLEUM REFINER 


sitivity and prevents fouling of detectors and vent lines 

Find out how the Model 154-C can enlarge the scope of 
your research and development work. Write us at 880 Main 
Avenue, Norwalk, Conn 





APPLICATIONS OF THE 154-C 


Analyses of H2, 02, N2, CO, 
CO,, NO, N,O 

C,-Cy, hydrocarbons 

Natural gas 

Liquefied petroleum gas 

Cylinder gases 

Combustion products 

Refrigerants 

Chlorinated hydrocarbons 

Aromatic hydrocarbons 


Aicohols, aldehydes, 
ethers, esters, amines, 
amides, fatty acids 

Nitroparaffins 

Air pollution studies 

Water in organic solvents 

Plastic raw material control 

Essentia! oils 

Paints & lacquer thinners 

Food odors & flavors 

Metabolic product analysis 





INSTRUMENT Diviiston 


Perkin-Elmer (ii. 


NORWALK, CONNECTICUT 


For more data on advertised products, use Readers’ Service Cards, last page 








REFINERY CATALOG 


Published by Petroleum Refiner 





Look to REFINERY CATALOG for quick answers to your pro- 
curement problems in the refining, natural gasoline and petrochemical 
industry. It’s indexed and cross-referenced to save time and eliminate 
error in planning, buying and specifying for this fast-moving market. 
That’s why buyers and specifiers express a preference of 8-to-l1 for 
REFINERY CATALOG over individual product catalogs. 


The next time you sit down to figure a job, look first in REFINERY 
CATALOG. You'll find it contributes to greater speed and accuracy. 





CONSTRUCTION <avsenmareiietmaaneed 





COMPANY Plant Site Project 


Daily 
Capacity 


Estimated 


Cost Status 


Probable 
Completion 


Licensor Engineering Contractor 





Koa Oil. 
Maruzen Oil Co. . 


Iwakuni 
Matsuyama 


Cat. Reformer 

| Udex Unit 
*Benzene 

| *Toluene 
*Xylene 
*Oxidation Unit 
*Benzoic Acid 
*Phthalie Acid 

Anhydride 

*Isophthalic Acid 

| *Terephthalic Acid 

| Phenol Unit 


Terephthalie Acid 


Mitsui Petrochemical 


Twakuni City 
Todustries | 


| *Cat Reformer 

| *Paraxylene Plant 
Ethylene 
Styrene Monomer 
Polyethylene 
Ethylene Oxide 

| Ethylene Glycol 
Urea 


Mitsubishi Petro- Yokkaichi 


chemical Co. 


Niigata 


Nihon Gas Kagaku 
Kogyo Ammonia 
Ammonia Sulfate 
Platformer 
Lube Oil Furfural 

Unit 

| Ethylene 

| Butadiene 

| Synthesis Gas Pit. 

Refinery 


Ne go nag 
ef. Exp. Power- 
ye Hydrofiner; 
Kerosine Acid 
treating; Co 
Sweetener; 
Facilities 


| Urea Pit, 


Nippon Oil Co 

Nippon ~~ goe 
efini 

Nippon Petrochemicals! 


Showa Denko KK.. 
Showa Yokkaichi, 
Sekiyu Co., Ltd. 
Bhowa Yuka a 
Toa Nenryo Kogyo. 


| Niigata 
Yokohama 
Kawasaki 

| Tokyo 
Yokkaichi 


Japan 
Shimizu 


site 
Korea 


Korean Government Chung-yu 


Taiwan 
(Formosa) 
Chinese Petroleum 


A'kylation Unit 
| Sulfur Recovery 
Unit 


Thailand 


Thai Defense Ministry| Bangkok *Refinery 


4,000 bbls. 
1500 bbls 


$2,200,000 
2,200,000 


Planning Mid 


Under Constr. 


| 6 600 tons/yr 
4,000 tons/yr 
4,000 tons/yr 
| 20 tons 


Dec. 
Dec. 
Dec. 
Engineering 


| 900 tons/yr Apri 


2,245 tons/yr Apri 


| 5,600 tons/y Apri 
| 2,500 tons/} 


| 1,000 tons 


Apri 
Under Constr. 
1958 


Licensed 
Sum: 
67.7 tons 
55.4 tons 
30.8 tons 
9.2 tona 
9.2 tons 
95 tons 
100 tons 
200 tons 
| 1,600 bbin. 
| 700 bbls, 


25,000 tons/yr. 
| 5,000 tons/yr. 

121 Short tons 

40,000 bbls. 


Engineering 
Engineering 
Under Constr. 
Engineering 
Engineering 


1958 


Complete 


1958 


Engineering 
a 1958 


Engineering 


Engineering 


Complete 
Under Constr 
} 

| 

| }43,500 bbls. 
i 

} 


Under Constr Late 


Under Constr. 


| 900 bbis. $1,600,000 


$300,000 


Engineering 
10 tons Engineering 


5,000 bbls. $20,000,000 


Oct., 


March, 1959 


Spring, 1959 


Ist Qtr. 1959 


1956 : ; 
1958 vOP UOP; Japan 
Gasoline Co. 

1958 

1958 

1958 


UOP 
UOP 
UOP 
Scientific 
Design 
Scientific 
Design 
Scientific 
Design 
Scientific 
Design 
Scientific 
Design 


—_ 
Scientific 
Desigo 


Scientific 
Design 


Scientific 
Design 


1, 1960 
1, 1960 
1, 1960 


1, 1960 


mer 1959 Scienti fie Design 
,1.G. 


; Chiyoda 


Saw, J.G. ( 
B.P.M.; Chiyoda 
Scientific Design 
Scientifie Design 
Chemico 
Chemico 
Chemico 

UOP; J.G.C 
Chiyoda 


Chemico 
Chemico 
Chemico 
UOP: J.G.f 
Chiyoda 


vOP 
Texaco 
S4W 


Esso 
Texaco 


84W; J.G.C 84W; J.G.C 


Foster Wheeler Foster Wheeler 
Phillips 


1958 
Hydrocarbon, 


McGraw, 
Vulcan 


Hydrocarbon, 
McGraw 


Badger 


Pintsch Bamag 


Japanese Fuj 
Company 





AUSTRALASIA 
Australia 
Bitumen & Oil 
Refineries 
BP Refinery 
(Kwinana) 
Imperial Chemical 
Industries of 
Australia & New 
Zealand 
Shell Refining 
(Australia) 
Standard Vacuum 


Diesel Unifiner 
Crude Unit 
Cat. Reformer 


Sydney 
Kwinana 


Australia Polyethylene Pit. 


Platformer 
| Hydrodesulfurizer 
| *Refinery Revamp 
*Refinery 


Clyde 
Geelone 
Melbourne 
Adelaide 
— Islands 
Gulf OF 
Shell (Philippinead: 
Standard-Vacuum.. . 


Luvon 
Manila 
Bataan 


*Refinery 
| Refinery 
Refinery 





* First appearance in tabulation. 


2,500 bbis 
12,000 bbls. 
10,000 bbis. 


Under Constr. 
Proposed 1958 
$9,200,000 Under Constr. End 


3,500 tons/yr. $5,040,000 


6,700 bbis. 
11,000 bbis. 


Tnder Constr. 
Projected 
Under Constr 
Planning 


Planning 
Negotiating 
Planning 


Mid 


10,000 bbls. 


21,000 bbis. 


Late 





+ Added capacity 


4th Qtr., 
3rd Qtr 


vOP 
Procon 
UOP, Kellogg 


Staff 
Procon 


1958 Kellogg 


UOP 


1958 
1959 


Procon 


1959 Fluor 


1960 





NOTE: 
Armistead—George Armistead & Co. 
Atlantic—Atiantic Ref Ce. 
adger Mig.—Badger Manufacturing Ge. 
adger N. V.—Badger-Comprime N. 
13... Pty.—E. 5 Badger & Sens 
M. Barnes Co. 
1 sechtel—-Bechiel Corp. 
Beck—Henry C. Pec 
law-Knox—Blaw- Knox Co. 
raun—C. F. Braun Co. 
rown & Root—Brown & Root Construction Co. 
uckner—F. J. Buckner Corp. 
Calif. ats —California Research Corp. 
Can. - i Canadian Kellogg Co. 
Catal atalytie Construction Co. 
Chem co—Chemical Construction Co. 
Ch. Pro.—Chemical Process. . 
B. & 1.—Chicago Bridge & Iron Co. 
Chiyoda—Chiyoda Chemical Engineering & Construction 
t 


0 
c. & 1.—Chemical & Industrial Corp. 
. B. —Constructors John Brown, Ltd 
lidated Engineering Company 
gnia Tecnica Industria Petroli 
D & Z—Day & Zimmerman 
Delta—-Delta Engineering Corp. 
Dresser—Dresser Engineering Corp. 
Ebasco—Ebasco Services Inc. 
E&A—Ehbrhart & Associates, Inc. 
Esso—Esso Research and Engineering Co. 





Edeleanu—Edeleanu Geselischaft M. B. H. 
Etabadger S.A.—Etabtissement Badger, S.A. 
Ferguson—H. K. Fe jon Co. 
Fish—The Fish Engineering Corp. 
Fluor—Fluor Corp 
Ford. Bacon. Davis—Ford Bacon & Davis Construction Corp. 
Foster Wheeler—F oster Wheeler Corp. 
Gas Plant Constr. —Gasoline Plant Const. Corp. 
Girdlier—Girdier Construction Division 
Girdier (Canada)—Girdler Corp. of Canada, Ltd. 
Graver—Graver Construction Co. 
Grebe & Doremus—Grebe & Doremus Process Co. 
Gutte- Hutte—Gutehoff nungshuette 
3.G.C.—Japan Gasoline Co. 
Hedrick—Wyatt C. Hedrick Engineering Corp. 
Hercules—Hercules Powder Co 
oy tan oma Souscwiag Cc 

H&G—Humphreys & Glasgow. Lt 
H.W.P.—Head Wrightson "Process. “Ltd. 
Hydrocarbon—Hydrocarbon Research, ee 
Hydro M—Hydrocarbon Mineraloel G.m.b.H. 
Hydro E—Hydrocarbon Engineering S.A. R.L. 

aiser—Kaiser Enaineers 

w. “iKetlo ogg Co. 

Kellogg P. A.—Kellogg Pan — 
KiC—Kellogg pehernaiionet Cor 
Kidde Engrs.—Walter Kidde Engineers Saatpwert, Inc. 
Kidde Constr.—Walter Kidde Constructors, 
Koch—Koch Engineering Compa 
Resear Saee Co., Ine. 
Litwin—Litwin Engineering Co. 


Lummus—The Lummus Co. 


Lurgi—Lurgi G. — H. 

Macco—Maceco C 

McKee—Arthur ¢. "McKee Ce. 

Olsen—O. L. Olsen 

Parsons—The Raiph M. Parsons Co. 

Pet. Comb. & Eng. Co.—Petroieum Combustion & 
Engineering Co. 

Petroco—Petroleum Construction Co. 

Power Gas—Power Gas Corp., Ltd. 

Pritehard—J. F. Pritchard Co. 

Procon—Procon, Inc. 

Quaker—Quaker Valley Constructors 

Russeli—Russell Engineering Corp. 

Rust—Rust Engr. Co. 

SBA—Soc. Beige de L’Azote et des Produits Chimiques 
du Marty 

Sciertific Design—Selentife Design Co. 

Sec. Chimique—Societe Chimique de a Grande Paroisse 

South westerr—Southwestern Corstr 

Stearns-Roger—Stearns- Roger Cy 

& W—Stone & Webster Soginecring | Corp., 

Chemical Division 

S & W Canada Ltd.—Stone & Webster Canada Ltd. 

Sweco—Southwestern Engineering Co. 

Tears—Tears Engineers 

Tellepsen—Tellepsen Petro-Chem Constructors 

Treco—Refinery Engineering Co. 

Tuloma—Tuloma Builders 

Uhde—Friedrich Unde. G.m.b.H 

U.0.P.—Universal Oi! Products Co. 

Vulean—Vulcan Engineering Div. 
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These synthetic detergent storage tanks resist corrosion because they're made from Stainless Steel, USS 18-8, Type 304. 


To safely store 
synthetic detergents, 
we turned to 


Stainless Steel 


“‘We make synthetic detergent that is mildly corrosive to con- 
ventional metal tanks,” says Mr. L. R. Henry, Maintenance 
Engineer at the Atlantic Refining Company “Ultrawet” Plant in 
Philadelphia. ““We have tried other metals and sprayed-on coat- 
ings. In our experience, Stainless Steel tanks have given the best 
protection yet against corrosion and product color deterioration. 
We've had these Stainless tanks for more than four years without 
any corrosion problems. We expect them to last about three times 
as long as conventional tanks.” 

If corrosion has cut short the service life of your equipment, 
replace it with Stainless Steel. In the long run, it costs a lot less 
because Stainless Steel lasts a lot longer. And if you want to be 
positive of service-tested quality, specify USS Stainless Steel. 


USS is a registered trademark 


United States Stee! Corporation—Pittsburgh 


United States Stee] Supply—Stee! Service Centers 


vig it rin ss) United States Steel 


United States Stee! Export Company 








You'll put 


your stamp 


of approval 


""* Warren SERVICE! 


FOR DEPENDABLE DELIVERIES OF ... 


Whatever the Grade, Whatever the Volume 


WHEN you want it... 
WHERE you wont if... 
and the WAY you want it! 


TULSA, OKLAHOMA « Cable Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, 
TEXAS CITY AND WARRENGAS, HOUSTON, TEXAS,.SAN PEDRO, CALIF. 








Supervisors 
an Control Accidents 


An injury is the final link in a chain of events. 


Here’s how you can break that chain by removing one link— 
unsafe acts and conditions. 


J. A. Gavin 


Tidewater Oil Company 


THE NUMBER of on-the-job in- 
juries is appalling. According to Na- 
tional Safety Council statistics, more 
han 15,000 workers are killed and 
more than 2 million are injured an- 
nually in accidents on-the-job. The 
suffering and hardships caused by 
such accidents affect not only the per- 
involved, but their families as 
When a worker is injured on 


sons 
well 
the job, some loss in earning capacity 
isually results. 

When the goes up 
isually the result of unfavorable ac- 
ident experience, the company’s 


accident rate 


premium cost of compensation in- 
surance increases. Also, there is an in- 
lirect loss because the company’s nor- 
mal operations have been interrupted 
For every dollar spent to pay the di- 
rect costs of accidents on the job. 
statistics prepared by one of the na- 
tion’s largest insurance companies in- 
dicates there is an indirect loss of four 
lollars 


Better Morale. Effective accident 
control measures promote good em- 
plove morale. It is only natural that 
men are happier and want to work 
in an organization where the accident 
rate is low, injuries are few, and a 
sound, effective accident control pro- 
gram is actively sponsored by man- 
agement 

Another point to consider is that a 
good safety record is impressive to 
customers, emploves, and _ stock- 
holders. 


1. Injuries on-the-job do not just 
happen. An injury is the final 
link in a chain of events. 

1954 
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2. An accident is an unplanned event 
and unsafe act, 


unsafe condition or both. 


is caused by an 


3. Injuries and accidents are the re- 

sult of unsafe acts or conditions 
Why do people sometimes act un- 
safely and create unsafe conditions? 

Several reasons have been suggested. 

suc h as: 

1. Don’t Care—The 
possess the proper interest in the 
iob 
Don't Know—The worker may 
not possess the skill or know-how. 
to perform the job safely 

3. Not Able—The worker may have 


some physical or mental deficien- 


worker may not 


cy, limiting his ability to perform 
the work safely. 

Physical or mental deficiencies may 
be caused by some background or en- 
vironmental condition which normally 
start They include 
such factors. for example, as home 


outside the job 


As Management Sees It... 





about sufficient 
bills or indebtedness, 
illness, domestic difficulties, inexperi- 
ence—perhaps he has not been at 
the work long enough to acquire the 


conditions, worries 


money to pay 


experience necessary to perform the 
job without becoming involved in an 
Other per- 
sonal habits, lack of sleep, too much 


accident. conditions are 
night life, and poor eating or health 
habits 

Such defects or imperfections are 
not controllable by the supervisor, but 
they do exist to some degree in many 
people. These defects may involve a 
second or third party; they are not al- 
ways caused by or the result of some 
physical or mental handicap of the 
injured person 

Let’s take a look at a hypothetical 
case and see how it would apply: 


Case Study. A ficld maintenance 
electrician’s child had fallen seriously 
ill and may require a surgical opera- 


“Out of every 30 injury-producing accidents, 29 re- 
quire first aid and only one is serious enough to result in 
lost time or hospitalization. It is possible, therefore, to tell 
how many injuries will occur in a given period of time in 


a given situation. 


But what does this mean to the man on the job? It 
means that when an accident is caused by an unsafe act 
or condition, Lady Luck is in his corner. As exposure to 
these unsafe acts or conditions continue, Lady Luck 


slowly begins to desert him. 


Eventually she turns away entirely, and the unsafe act 
or condition results in an injury producing accident.” 





Common Unsafe Acts 


Operating Without Authority—Failure to Secure; 
Failure to Warn 

Operating without authority includes any unauthorized action 
such as jumping on or off a moving vehicle; operating some- 
one else’s equipment without permission; using tools or ma- 
chinery for which worker has not been trained, etc. 
Operating at an Unsafe Speed 

Running instead of walking; operating motor vehicles or ma- 
chinery at an unsafe speed; working too fast or too slow 
thereby endangering self and others; using shortcuts that are 
unsafe; throwing materials instead of carrying. 

Bypassing Safety Devices 

Removing safety devices; blocking, plugging or tying-off safety 
devices; disconnecting, misadjusting, or failing to secure safety 
devices; failing to inspect and repair safety devices and 
ignoring warning signs. 

Using Unsafe Equipment 

Using defective equipment, such as tools, machinery, or mate- 
rial that has become defective or unsafe; gripping objects 
insecurely, taking wrong hold of objects or using the wrong 
equipment or tools for a particular job. 


Unsafe Loading, Placing, Mixing or Combining 
Unsafe loading on a vehicle, platform, hoist, etc., loading 
too high or in such a manner as to create a top-heavy or 
unbalanced load; crowding or unsafe piling; lifting or carry- 
ing too heavy loads; parking, placing, stopping or leaving 
vehicles, elevators and other conveying apparatus in an 
unsafe position for loading and unloading; leaving oil, water 
or grease on working surfaces that are required to be clean 
and dry. 


Taking Unsafe Position or Posture 

Lifting or carrying loads improperly; walking or working on 
unguarded beams, girders, scaffolds or platforms; riding in 
an unsafe position on tractors, trucks or other vehicles; pass- 
ing other vehicles on grades and curves; standing in line of 
travel of moving objects; exposure to falling or sliding 
objects; not using proper methods of ascending or descend- 
ing; obstructing the free movement of others. 


Working on Moving or Dangerous Equipment 

Oiling, cleaning, or adjusting equipment while in motion; 
working on energized equipment without cutting-off electrical 
power; getting on or off vehicles while they are in motion; 
burning or welding on equipment, lines, tanks or vessels con- 
taining flammable products without first gas-freeing; cleaning 
and venting, caulking, packing, or hammering on equipment, 
under pressure. 


Horseplay 

Teasing, abusing, or startling fellow-workers; playing prac- 
tical jokes, wrestling; quarreling, fighting, shouting, or mak- 
ing unnecessary noises or disturbances. 

Failure to Wear Protective Devices 

Failure to use personal protective items such as goggles, 
gloves, safety shoes, gas masks, safety helmets, respirators, 
face shields, aprons; failure to report defective safety ap- 
parel. Wearing of jewelry, unsafe clothing such as long 
sleeves, loose clothing. 


tion (background); he reports to 
work worried and distraught (per- 
sonal defect). He is assigned to crawl 
under some electrical apparatus to re- 
pair a short circuit. 

In his distraction he forgets to dis- 
connect or open the circuit and lock 
out the control-switch (unsafe act). 
While he is working under the equip- 
ment, the regular operator, unaware 
of his presence, closes the switch, en- 
ergizing the circuit sending an elec- 
trical current through the repairman 
(accident). The man suffers severe 
burns and shock (injury). 

The problem is to stop the action 
of “injury” and “accident.” How can 
we do that? By locating and remov- 
ing the weakest link in the chain of 
events that lead to the accident and 
resultant injury. 

Accidents and injuries are results 
rather than causes—over which we 
have no direct control. 

Background, personal defects and 
unsafe acts or conditions are causes 
One of these links should be removed. 
Unfortunately, there is not much the 
supervisor can do about removing 
background. An employee’s home 
conditions, his domestic life and per- 
sonal habits are not often subject to 
outside control. 

The same is true of personal de- 
fects. They are not subject to outside 
control; or at least they can be con- 
trolled only with great difficulty, 
which leaves us with unsafe acts or 
conditions. This link must be removed 
if we hope to break the chain of 
events leading to accidents and in- 
juries. 


Supervisors Responsibility. Who 
can best do this? The supervisor 
Why?. Because he is the individual 
who deals directly with the workers 
and is the only one close enough to 
the job to see unsafe acts and condi- 
tions. So, as a representative of man- 
agement and being closest to the job, 
he has the opportunity, authority and 
responsibility to control them. 

Fortunately, every unsafe act or 
condition does not complete the 
chain of events that leads to or results 
in an injury-producing accident. We 
need not guess at the laws of chance 
controlling injuries. A representative 
of one of the large insurance com- 
panies actually studied and counted 
thousands of cases and found that 
according to the law of averages, out 
of every 330 accidents only 30 re- 
sulted in injuries. 
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Out of the 30 injury-producing ac- 
cidents, 29 required first-aid and only 
one was serious enough to result in 
loss of time or require hospitaliza- 
tion. By using this knowledge of the 
law of averages as applied to acci- 
dents, it is possible to tell in advance 
approximately how many injuries will 
occur in a period of time in a given 
situation. 


Ride With Lady Luck. What does 
this mean to the man on the job? 
It means that when an accident is 
caused by an unsafe act or condition, 
Lady Luck is in his corner. She is 
favoring him with 10-to-1 odds 
against having any sort of an injury- 
producing accident, with 300-to-1 
odds against his having an injury re- 
quiring hospital treatment. 

However, as exposure to unsafe acts 
or conditions continue, Lady Luck 
will slowly begin to desert him. Even- 
tually she turns against him and the 
unsafe act or condition results in an 
injury-producing accident. 

Supervisors must recognize that ac- 
cident contro] is an important part 
of their operating responsibilities. 
They must see to it that workers 
avoid risks; and, make certain that 
unsafe acts and conditions are elim- 
inated wherever possible. 


Unsafe Acts. How can supervisors 
recognize an unsafe act when it oc- 
curs? The list presented in the box 
sets forth the possible categories of 
human failure that can result in an 
accident. It is based on a study by 
the American Standards Association 
and has been used in many successful 
accident control programs. 


When an Unsafe Act Occurs. What 
should you do when you observe a 
worker performing an unsafe act? 
What is the first step? 

1. Stop the action. 

2. Investigate (study the job). 
Check the employe’s work methods. 
He may be performing an unsafe act 
because he knows no other way of 
doing the job. 

3. Instruct. Once you have decided 
how the operation can be done more 
safely, instruct the worker in the cor- 
rect method. Tell him how to do it, 
demonstrate it for him, and then let 
him. try it. If the man does the same 
wrobg thing the next day, you should 
continue the instruction. “If the 
learner hasn’t learned, the instructor 
hasn’t taught.” 
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Common Unsafe Conditions 


1. Lack of Guards 


Lack of, or improper guards in hazardous locations such as, 
platforms, catwalks, and scaffolds where no guard rails are 
provided; transformer banks that are not properly enclosed, 
elevated or fenced off; machines and other types of moving 
equipment where moving or dangerous points are not 
guarded; lack of shoring in excavation, trenches, construc- 
tion, etc. 


Inadequate Guards 

Partially guarded equipment. A worker seeing some sort of 
guard may feel safe and fail to take precautionary measures 
he normally would if there were no guards at all. 


Defects of Agencies 

Rough, slippery, sharp-edged; poorly designed; decayed, 
worn, frayed or cracked; buildings, machines or tools that 
are in disrepair or have been condemned. 


Unsafe Design or Construction 

Machinery, equipment, buildings or facilities that are struc- 
turally unsafe due to some error in original planning and 
construction. 


Hazardous Arrangement 

Poor housekeeping, which includes oily, dirty, cluttered floors 
and work areas; congestion of working spaces; inadequate 
aisle space, exits, etc.; inadequate drainage; overloading; 
unsafely stored or piled materials, tools, etc. 


Improper Illumination 
Glare; insufficient light; too much light; unsuitable arrange- 


ment producing shadows or contrasts; no light. 


Unsafe Ventilation 

Concentration of gaseous vapors, dust or fumes; insufficient 
air changes; impure air source; abnormal temperatures or 
humidity. 

Unsafe Dress or Apparel 

Lack of, unsuited or defective shoes; torn clothing, oil-stained 
or oil-saturated clothing, lack of goggles, safety hats, or face 
shields; no gloves or mittens, respirators, gas masks, or safety 
belts; and ill-fitting items of personal protective equipment, 
defective or not available. 


4. Train the worker in the safe job 
procedure. Check on him from time 
to time to make certain he under- 
stands your instructions. Repeat in- 
structions, if necessary, until you are 
convinced he is trained and will not 
fall back into the old, unsafe method. 

5. Discipline should be invoked 
when workers decline to observe the 
safe practices established for the job. 

Application of these principles 
should reduce accident exposure 50 
percent and eliminate 50 percent of 
the injuries. 

It has been stated generally by 
safety specialists that workers reflect 
the attitude of their foremen toward 


safe practices. When you hear a fore- 
man complain that his men pay lip 
service only to safety rules, he may 
possibly be overlooking the fact that 
his own attitude might be the cause. 
His men may be violating safe prac- 
tices because they see him doing it. 
Many supervisors may think that 
teaching and enforcing safety princi- 
ples is not an essential part of their 
jobs. In cases where an organization 
show a poor safety record, the respon- 
sibility may be reflected in the atti- 
tude of the foremen and supervisors. 


Unsafe Conditions. These are often 
the results of unsafe acts. Those listed 
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FreeFlow 


GASKETS made of TEFLON* 


“John Crane’s’”’ FreeFlow construction and chemically inert Tefion 
have been combined as the answer for gaskets in corrosive service. 
This new construction assures a flush fitting with the I.D. of the pipe 
and the inner wall of the Teflon envelope, not possible with the 
ordinary ‘“‘wishbone”’ type gasket. (See drawing above). 


This means elimination of: 
1. Flow restriction and turbulence in the line. 
2. Danger of rupture at high temperature due to entrapped air 
between gasket insert and Tefion envelope. 


“John Crane’? Teflon FreeFlow gaskets are impervious to prac- 

tically every known chemical or gas and are unaffected by tempera- 

tures from —100° to +482°F., depending on the insert material. 

They are available in all shapes and sizes for a wide variety of appli- 

cations, such as glass lined, porcelain, pyrex and similar equipment, 

including reactor kettles and pipes, distillation columns and nozzles. 
Request full information on “John Crane”’ — 

FreeFlow gaskets for your particular requirement. 

Request Bulletin P-327, Chemlon Gaskets and ‘‘O” 

Rings, for complete technical and application data. 

Crane Packing Company, 6420 Oakton St., 

Morton Grove, Ill. (Chicago Suburb). 

In Canada: Crane Packing Co., Ltd., Hamilton, Ont. 


* DuPont trademark 


For more data on advertised products, use Readers’ Service Cards, last page. 


set forth the types ol unsale condi- 
tions that may lead to on-the-job ac- 
cidents and injuries. 

Whenever supervisors detect ex- 
posures to unsafe conditions, the fol- 
lowing corrective measures should be 
taken 

1. Remove the hazard. If you see 
a heavy box on the edge of the load- 
ing dock where it is likely to fall 
and injure someone, see that it is re- 
moved and put in its proper place 


2. Guard. A point of danger like 


an exposed flywheel, driveshaft, ex- 
posed gears on a pumping unit or 
machine cannot be removed. The 
hazard should be covered or shielded 
by a substantial screen or enclosures 

3. Warn. If guarding is not prac- 
tical, warn of the unsafe condition 
Install danger signs or place a man 
there to serve as watchman in the 
danger area. 

In many instances the supervisor 
needs help as the correction is out 
of his hands. What should be done? 

+. Recommend. When the supervi- 
sOr cannot remove or guard an un- 
safe condition, he should notify the 
proper authority about it. He should 
inform his own superior, other super- 
visors concerned, the safety depart- 
ment, maintenance engineer, plant 
security or fire department. Wher 
presenting report, make specific rec- 
ommendations as to how the unsafe 
conditions can be eliminated 
5. Be sure to follow-up The fol- 


low-up step, olten neglected is the 
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When piping changes direction, 
protect process equipment with 


ZALLEA SELF EQUALIZING 
UNIVERSAL EXPANSION JOINTS 


Zallea Self Equalizing Universal Expansion Joints absorb 
any movement in any direction . . . axially, laterally, 
angularly, or any combination of these . . . making them 
ideal for protecting process vessels and rotating equipment 
from thermal expansion of connected piping. 


When there is a leg or 90° offset to a long run of pipe, one 
Zallea Universal Expansion Joint will frequently take care 
of the entire system. 


Under conditions of low load requirement for anchors or 
equipment . . . or when compressive loading in pipe walls 
must be kept to a minimum .. . Zallea Universal Expansion 
Joints are the most economical answer to the problem. 
They absorb the internal pressure thrust. The piping system 
need only carry the relatively small deflection loads. 


Many types of Zallea Tied Expansion Joints are designed 
especially to absorb lateral deflection or rotation when 
there is pressure in the line. Universal, Modified Universal, 
Hinged, Gimbal, Pressure Balanced and Universal Pressure 
Balanced Expansion Joints give you a choice of the type 
best suited to your particular application. 


Get the complete story of Zallea Expansion Joints in our new 
72-page manual. Write, on your company letterhead, for 
your copy of Catalog 56. Zallea Brothers, 890 Locust 
Street, Wilmington 99, Delaware. 


expansion joints 


Zallea Brothers « Wilmington 99, Delaware 


World's largest manufacturer of expansion joints 


24°’ dia. Zallea Universal Self Equalizing Expansion Joints in service 
lines of the engine test facility of co West Coast aircraft manufacturer. 












































When TUBE MAINTENANCE is the problem... 


AIRETOOL has the answer 


Air-powered tools for solving the toughest tube maintenance 


problems efficiently and economically. 


FASTER TUBE ROLLING with the new Airetrol Tube Expansion Con- 
trol. Just set dial and torque sensing cam automatically stops expansion 
to .001” accuracy. Air-motor equipment and expansion tools for tubes 44” 
to 1%”. Electrically operated expansion control system for larger tubes. 


EFFECTIVE CONDENSER 
TUBE CLEANER Speedy, 
lightweight tool for clean- 
ing hardest scale from tubes 
up to 1”. Built-in flushing 
system removes chips . 
keeps drill cool. 

CUT TUBES QUICK AND 
EASY Cuts steel or non- 
ferrous tubes 

through tube 

sheets up to 4” thick. Posi- 
tive feed control ... no 
gouging or burning. Air or 
electric motor. 
POWERFUL TUBE 
CLEANERS A complete 
line of cleaners and brush 
heads for straight or curved 
tube maintenance. 

Write for literature on any Airetoo!l 
equipment or contact your Airetool 


representative for assistance on tube 
cleaning problems. 


REPRESENTATIVES in principal cities 
of U.S.A., Canada, Mexico, South 
America, England, Puerto Rico, 


Italy, Japan, Hawaii. 


EUROPEAN PLANT; Vlaardingen, 


The Netherlands 


CANADIAN PLANT: 37 Spalding 


Drive, Brantford, Ontario 





MANUFACTURING COMPANY 


SPRINGFIELD, OHIO 





BRANCH OFFICES: 
New York, Chicago, 
Tulsa, Philadelphia, 
Houston, Baton Rouge. 


For more data on advertised products, use Readers’ Service Cards, last page. 





step that will get action. After a rea- 
sonable period of time, investigate to 
determine whether or not the unsafe 
condition has been corrected. If it has 
not, check with the person or persons 


to whom the recommendations were 
made. 


When An Accident Occurs. In spite 
of every precaution you take, the 
time will come when an accident does 
occur. In a case like this rapid action 
is sometimes vital, therefore, there 
should be no time lost in wondering 
what to do, or how to do it. An alert 
supervisor will see that the following 
information is posted in as conspic- 
uous a spot as possible in order to be 
readily available to everyone. 


. Whom to call when an accident or 
injury takes place. 


. Location of emergency equipment 


. How to get in touch with the fire 
department, police, emergency 
crews of the local gas, electric, wa- 
ter, telephone and other utilities 
affected or concerned 


The telephone numbers of company 
doctors, hospitals and ambulance 
service available. 


It goes without saying that the su- 
pervisor sees that all injuries, even 
minor cuts and bruises, receive im- 
mediate first-aid treatment. 


Investigate Thoroughly. Once an 
accident occurs, and the immediate 
action necessitated by the emergency 
has been taken, it is the supervisor’s 
responsibility to conduct an investi- 
gation to determine the cause so that 
a recurrence can be avoided. 


Accident control measures are best 
served by thorough and factual in- 
vestigations. The supervisor should 
realize the importance of such investi- 
gations and the promptness thereof 
These reports are a record of experi- 
ence and will point out which acci- 
dent control efforts should be taken 
Records are valuable as indicators or 
trends, and must reflect the true ac- 
cident experience in ordr to serve 
their designed purpose. 

Remember, unsafe acts and condi- 
tions can do nothing but lead to a 
high accident rate. The alert super- 
visor will always be looking for such 
conditions so he can eliminate them 


— 
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LAYMONT STEEL PLATES 


CHECK CLAYMONT FOR—Alloy Stee! Plates 


Carbon Steel Pilates - Stainless-Clad Steel P 
High Strength Low Alloy Steel Pilates 


CF&i Lectro-Clad Nickel Plated Steel Plates 


Pressed 
and Spun Steel Heads + Manhole Fittings and Covers 


Fabricated Stee! Products 
Large Diameter Weided Steel Pipe 

PRODUCTS OF WICKWIRE SPENCER STEEL DIVISION THE COLORADO FUEL AND IRON CORPORATION 

Plant at Claymont, Delaware + Sales Offices in ali Key Cities 
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Gum OTM’S COMPLETE INSPECTION 


. is thorough and painstaking. Magnafiux tests (as above) are made both 
before and after machining to eliminate any possibility of surface flaws. 
Numerous micrometer checks assure tolerances closer than specified by ASA 
or API. Radar-type Reflectoscope inspection (left) detects any interior flaws 
in metal. 


For the name of your nearest OTM distributor 
Call UN 2-6643 


OTM CORPORATION 
P. 0. Box 19296 Houston 24, Texas 
ODESSA NEW ORLEANS TULSA 
3110 Blossom Lane 316 Claiborne Towers P. 0. Box 1776 
Reflectoscope detects pin Phone: EMerson 6-8011 Phone: RAymond 7721 Phone: LUther 5-5182 
point flaws to 40 feet. NEW YORK, N. Y. DENVER, COLO. DALLAS, TEXAS 
LOS ANGELES, CALIF. 
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THE REASON there are so few 
truly colossal failures in this world 
is because many of the persons striv- 
ing toward that goal lack concentra- 
tion and direction. They are like the 
famous Leacock character who leaped 
into the saddle and galloped off in all 
directions. The man who succeeds as 
a complete failure will choose the 
road that best suits his type and will 
steadily canter toward that goal. 

I have picked five excellent routes 
to outstanding failure and have 
named them after streets and high- 
ways. They are the “Toll Road,” the 
“Corduroy Road,” the “Freeway,” the 
“Dead End Street,” and the “High 
Road.” Any one of them offers oppor- 
tunity for the man who wants to 
really make a mark in the failure 
field. Let’s look at each. 


The Toll Road. This is one of the 
most scenic routes to failure. In this 
group you will have Men-of-Distinc- 
tion for company; the meteoric-risen 
veeps, the ball-of-fire geniuses in most 
any line. With this road, however, it 
will take you longer because you first 
must be a success before you can fail. 

Gone are the days when an ordi- 
nary ulcer or a cardiac condition 
could qualify you as a “Toll Road” 
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Want to be a failure? There’s really nothing 


to it! Here is a system which will assure you of being 


a resounding flop. Professional shortcuts revealed. 


Max E. Stansbury 
Continental Oil Company 


Houston 


failure. Modern medicine patches you 
up, and within a few short months 
you are back on the job. You have to 
do better than just ulcers or a mere 
heart attack in this modern age, so try 
a complete nervous breakdown 


No Lunch. Suppose everyone recog- 
nizes you as an able fellow, doing an 
excellent job—that makes it pretty 
tough to fail. But under this system, 
you're not hopelessly doomed to a life 
of success. In those circumstances it is 
a good idea to begin thinking of your- 
self as indispensable and _ infallible. 
Skip lunch. You are too busy to eat. 
Fill your briefcase, your desk and your 
mind with reams of work details. Re- 
fuse te allocate any work to assistants 
or subordinates, They can’t do it right 
anyway! 

Let yourself be a little miffed be- 
cause the committee adopts Bill’s sug- 
gestion rather than yours. Let your- 
self be envious because it’s at Dick’s 
desk that the big boss usually stops 
for a bit of chit-chat when he is visit- 
ing the salt mines. 

Hate or envy, for any reason, can 
really use up a lot of emotional en- 
ergy. And with your efforts devoted to 
hate and envy, you will be well on the 
way toward an emotional blowup that 
will take you out of the picture. 

Develop a thin skin and take every- 
thing personally. Learn to feel that 
every department instruction and 


every company bulletin is actually di- 
rected right at and against you. Reach 
the point where if one of your com- 
pany brass hats says, “Good morn- 
ing” to you as you enter the plant, 
you spend the rest of the day fretting 
about what he meant by that remark. 

With only a little effort you can 
read slights into actions or remarks 
where no slights were meant. These 
you can nurse into really important 
cases of self-pity—to such an extent 
that you can become a hypochondriac 
always in search of a cure for an 
imaginary illness. 


Avoid Decisions. One of the most 
helpful devices in your struggle up- 
ward in the failure field is to run 
from making decisions. If you really 
put your mind to it, you can reach a 
situation where you will never finish 
a task because you are busy rationaliz- 
ing, postponing, seeking and fussing 
to find the perfect solution. Keep 
your finger on every tiny detail. In- 
sist on personally handling everything 
that comes along so that you can 
overload your brain with unnecessary 
stimuli. 

Then, as sort of an over-all cam- 
paign, on any job or project you un- 
dertake, set your sights so high that 
you can’t hope for full accomplish- 
ment. Using this method, even though 
you have done a pretty good job, you 
are left with dissatisfaction and frus- 





tration which 
and emotions, 
that you can 


gnaw on your nerves 
Another advantage is 
waste a great deal of 
time in self-pity and self-condemna- 
tion, and you won't have time to go 
out and accomplish another pretty 
good job that satisfies everyone but 
you. 

Work like a dog on every job and 
neglect your health, your family rela- 
tionship and your friends so that there 
will be no rest for your body, for your 
nerves, or emotions, Only 
you assure yourself that 


then can 
your are 
really on your way along the “Toll 
Road” of failure. 

Maybe some of you are unwilling 
to spend the time necessary to be- 
come a success before achieving fail- 
ure. Then the “Toll Road” is not for 
you. 

There are others! 

The Corduroy Road. This route to 
failure is one reserved for the rough, 
tough, he-man type. If you are ill- 
mannered, talk too loud and too long, 
the “Corduroy Road” is the one for 
you. 

It is a rugged road and requires 
constant affirmative action. You must 
drop any cultural qaulities that you 
have. A liking for music, literature, 
art—that stuff’s for sissies. For you, 
the three B’s are beef, brawn, and 
booze. Any attempt to engage 
conversation about anything 
sports 


you in 
except 
brings 
from you nothing but derision. 

In voicing your opinions, you will 
be very decided and positive in your 
views. Your are required to take it as 
a personal affront if anyone suggests 
views contrary to yours. In that case, 
you can disagree, good and loud, per- 
haps making a few reflections on the 
other man’s intelligence or motives. 

This is a particularly handy ap- 
proach to use on people you have just 
met. Right away they can mark you 
down as a man they want nothing 
further to do with, and you are there- 
fore well along the “Corduroy Road” 
to failure, unhandicapped by any new 
friends, 


-or maybe women- 
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Try being an “‘idea snatcher.”’ All you have to do is find 


some bright young engineer who is willing to confide 


his ideas to you. Then merely corner the piant manager 


and expound those ideas as your own. 


Be a Free Swinger. One of you 
biggest assets in your travel along the 
“Corduroy Road” to failure is to be a 
heavy drinker, but beware of this 
course if all you do is slide under the 
table. As a result of your drinking, 
be bellicose and antagonistic. The 
happy drunk, the weeping drunk, peo- 
ple will tolerate, even forgive. But the 
drunk who wades in there swinging 
has marked himself as a first-class heel 
that no one wants around. 

Drunk or sober, be quick to anger. 
Frequent violent outbursts of temper 
are valuable in causing people to 
avoid you. 

At the first sign of adversity, let go 
completely! Spend valuable time giv- 
ing associates and subordiantes large 
pieces of your mind. This will make 
people think you’d be much happier 
and less bothersome in a nice quiet 
sanitarium, weaving bright rugs. As 
an excuse, you can blame the neces- 
sity to relieve nervous tension, or the 
rapid pace of your job. You can al- 
ways comfort yourself with the 
thought that most great persons are 
temperamental. 

Now, in contrast with the “Cordu- 
roy Road” traveler—rough, rugged 
is the smoother, urbane “Freeway” 
fellow. 


The Freeway. Here is another road 
to outstanding failure. On the “Free- 
way” you can spend your time on the 
job dreaming about a promotion, 
transfer, or a higher paying job with 
another company. Or, you can devote 
your thoughts to entering a business 
for yourself. For instance, try to think 
up a product that costs a dime, sells 
for a dollar, and is habit-forming. 

Don’t regard your job as a reason 
for living, but only as a means for 
earning a living. You must watch 
yourself so that you don’t develop an 
interest in your work so that you ac- 
tually enjoy it at times, That might 
be fatal to your hopes for failure. 

Be very open in expressing you 
dissatisfaction with your pay, the con- 
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ditions under which you have to work, 
the boss’s ability and his feeling to- 
ward you, Never fail to criticize com- 
pany policies or practices, whether or 
not they are regarded as good. And 
while you are at it, don’t display any 
loyalty to your employer or company 
Attack the quality of the company 
product, and don’t go out of your way 
to use it yourself or to recommend it 
to your acquaintances. 


A Case History. Always oppose the 
best interests of your industry or your 
company. A good gimmick along this 
line is the depletion allowance; let 
me give you a detailed case history of 
how a “Freeway” failure can 
work. 


go te 


The depletion allowance as 
know 


you 
is the 27% percent deduction 
which our country’s income tax laws 
allows those fellows who find the oil 
for our refineries. Similar allowances 
are made in mining and in other busi- 
nesses where there is a big risk to the 
investor who puts up the money, and 
the 
“wasting 


when production makes it :a 
-that is, 
take it out it’s gone and irreplaceabk 


except by new discovery. You deplete 


asset” once you 


the product by producing it. 

The depletion allowance is not very 
well understood by the general public. 
and it has been represented by its 
enemies as a tax “loophole.” Yet prac- 
tically everyone understands that de- 
preciation on a plant or piece of 
machinery that produces a product is 
an allowable and justifiable income 
tax deduction. The depletion allow- 
ance for oil produced is the equival- 
ent of depreciation on a plant 
Bec ause you're in the oil business. 
youl 


friends outside the industry will 
want your views on the depletion al- 
lowan Se 

As a the 
“Freeway” route to failure, you should 
influence your friends to believe that 
the depletion allowance is tax evasion 


man on his way along 


by the big-money boys; that it 
shouldn’t be allowed for the oil indus- 
try. By so doing, you can really sabo- 
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.. BECAUSE counts 
in the long run 


Seamless and weldless construction 
I tele(-Migelui Milas aan AtlL weight material. 
Uniform length and shape: - 
Accurate threads — 
beveled for easy starting. 
Square faced ends. 
Chamfered inside edges. 
Ample tong space 
Rust-Proof ZINCOTING, for 
threads and body, inside dpd out. 
Attractive labeling for size, 
alereleMolile Mic -tie lap 
Color coded for easy thread 
identification. 
ola <olel- to Mle mi iills)sliire 
and storing. 


ARE RECOGNIZED AS 
THE STANDARD IN 
AY 8 f 


LARKIN PACKER COMPANY, LARKIN 
WAXAHACHIE TEXAS 


LARKIN LEADERSHIP HAS BEEN EARNED BY YEARS OF DEPENDABLE PERFORMANCE 
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tage your company and your industry; 
and since your objective is success as 
a failure, you have thus struck a tell- 
ing blow for yourself. 


Be an Idea-Snatcher. It helps in 
cruising down the “Freeway” road to 
failure if you can find a bright young 
engineer or scientist who will confide 
his ideas to you, Then you can con- 
trive to encounter the plant manager 
and can modestly start out something 
like this, “I know so little about these 
things, and undoubtedly you have 
thought of it first, but it seems to 
me ...,”° then expound, as your very 
own, the pilfered idea. Enough schem- 
ing of this kind and pretty soon all 
your associates and superiors make 
every effort not to impede your prog- 
ress along the “Freeway” 
failure. 

You must also be careful what you 
read. It might veer you from your 
objective of being a failure. For in- 
stance take this quotation from Lawr- 
ence Appley, president of the 
American Management Association: 


road to 


“If one foreman is motivated by a 
wish to be of service and sees his job 
as an opportunity for service, he has 
an influence that is farther reaching 
than he himself may realize. For if he 
helps one person who works for him 
to be a better worker and a better 
citizen, that one person will be a more 
constructive influence in his own fam- 
ily, among his friends, and in the 
community in which he lives. Multiply 
that by 15 or 20 individuals in the 
foreman’s department and we can see 
that he is rendering a far greater serv- 
ice than would seem to lie within the 
boundaries of his job. 

“At the same time, such a foreman 
is attaining the results for his com- 
pany that are most to be desired, and 
he is destined to progress to greater 
and greater management responsibilit- 
ies.” 

You had better watch that kind of 
stuff. First thing you know you'll be 
thinking it’s sound and logical. Then 
you'll believe it and start practicing it. 
If you do, brother, you’re a dead duck 
so far as being a successful failure. 
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Ride in style on ‘‘The High Road.” Buy a Cad- 


illac on a Chevy income—really go for partying 


so you will always feel hung over. 


“Now,” you may ask, “what if I’m 
not the “Toll Road” type . . . or not 
rugged enough for the “Corduroy 
Road” . . . and can’t qualify for the 
“Freeway” ... what do I do then?” 

That’s a good question. It encour- 
ages me to discuss the “Dead End” 
and “High Road” routes to failure. 


The Dead End Street. To make the 
grade as a failure in the “Dead End 
Street” class, it is not enough to be 
just a procrastinator. That is a big 
help, but it has to go deeper. Instead 
of letting letters, reports and memos 
just clutter up your desk without your 
taking any action, put them in your 
desk drawer and forget them! After 
two o1 with the causes 
you ll be marked 
as a man who will go far as a failure. 

On the “Dead End” road to fail- 
ure, you must always stand on your 


three crises 
found in your desk 


dignity and sit on your prerogatives. 
Protocol, the amenities, and the red 
tape must always be observed. There 
is no room in you for levity, hearty 
laughter, camaraderie, or just plain 
friendliness. If anyone encroaches just 
one tiny bit on your prerogatives, or 
sticks his nose in your field of en- 
deavor, see that the whippersnapper 
is properly and swiftly put in his 
place. If you are violently jealous of 
what you are sure are your very own 
rights, your very own business, then 
you can keep practically everyone 
from helping you, 

Stick to the Rules. It is a nice touch 
to be a stickler for the rules, regard- 
less of the circumstances. This is 
particularly helpful in human rela- 
tions or in dealing with people. In 
any written rule or law, there will be 
found flaws that work injustices in 
certain circumstances. Be sure you 
insist upon the application of the let- 
ter of the law in those cases. 

A further refinement of the “Dead 
End Street” approach is to check 
every possible angle on every problem, 
regardless of its importance. You can 
really have a field day on some minor 
type of problem while you seek every- 
body’s opinion as to the solution and 
make surveys to see what other com- 


panies have done in similar circum- 
stances. 


But Be Careful. A word of caution 
here, however. The process of check- 
ing other people’s opinions and indus- 
try practices can be a valuable tool 
on an important problem. If you slip 
and go through the process on a prob- 
lem that really deserves that attention, 
you’re liable to 
feather in your cap instead of making 
progress along the “Dead End Street” 
to failure. 


wind up with a 


However, even in the case of such 
a mistake don’t panic—you can some- 
times redeem yourself and make the 
situation an aid to your campaign for 
failure. For instance, having mistak- 
enly assembled all the pertinent facts 
on a problem that warranted the ef- 
fort and the time, write a report so 
long-winded and so disorganized that 
your busy boss will discard it in dis- 
gust. Or leave out some essential, such 
as the estimate of the cost, so manage- 
ment has to refer it back to you 

Little refinements like those are the 
mark of a man entitled to travel the 
“Dead End” road to failure. 


The High Road. Probably the most 
exciting road to failure is the “High 
Road.” This category is the “Living It 
Up” school of failure. For those who 
really qualify, it leaves many pleasura- 
ble and erotic memories. 

As a you can 
live beyond your means, No piddling 
efforts like buying cars, houses, and 
television sets on time will do, how- 
ever. Be big about it. On a Chevrolet 
income, go in debt for a Cadillac 
That will, in turn, lead to other mis- 
management of your funds and finally, 
on a stack of unpaid bills, you can 
climb to, success as a failure. 


modest beginning, 


Go in heavily for expensive party- 
ing and debauchery that leaves you 
all hung over on the job. Being thus 
unable to perform will act as insur- 
ance that nobody will want you 
around the job. 


Try Two. Above all, involve yourself 
with many many women. For almost 
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CUT OUT THE COKE 








During refining of crude stock 
at Union Oil's Oleum refinery. 
petroleum coke is produced 
as a valuable by-product 
When coke drums become 
full, they are “decoked” with 
a high pressure water jet 
which first drills out a pilot 
hole, then cuts the coke loose, 
moving it out of the tower in 
slurry form. Safety dictates all 
metal flexible lines. The solu- 
tion —Chiksan Swivel-Jointed 
All Steel Decoking Arms. 
These rugged units provide 
free turning rotation with all 
movement carried out in a 
predetermined arc. Service 
life of the Chiksan Decoking 
Arms is measured in years and 
maintenance involves an occa- 
sional packing replacement. If 
your equipment or plant lines 
require flexibility, let Chiksan 
swivel joints provide the an- 
swer with less maintenance, 
limited replacements, and the 
safety that only steel can 
provide. Write today for lit- 
erature and price lists. 


LOOK INSIDE A SWIVEL JOINT. Detailed attention to 
detail. Precision machining and specific packing 

seals for specific services. These ore the quolity-plus 
features built into every Chiksan Swivel Joint. 


A SUBSIDIARY OF FOOD MACHINERY AND CHEMICAL CORPORATION 


isda incite 7 “SN CHIKSAN COMPANY-BREA, CALIFORNIA - CHICAGO 5, ILLINOIS - NEWARK 2, NEW JERSEY 
Dept. 62 Well Equipment Mfg Corp iL bust 1 — 


A td 
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coc Roe i oy ar any man even one woman Is some- 


: F ail #8 iy. times a strain. But for the man who 
wants to be a “High Road”’ failure, 
i IN YOUR its a case of gritting your teeth in 
determination and making the neces- 
FE; / sary sacrifice by carrying on with at 
“ole: least two. And it’s not enough that 
you have a clandestine girl frend 
It’s almost axiomatic that nobody 
cares particularly about your private 
affairs. It’s only when you flaunt your 
indiscretions in their faces that the 
decent people become disgusted with 
you 

See to it that your girl friends call 
your office frequently, or that your 
wife is so disturbed she seeks help 
from your associates. Or take your 
little playmate to social affairs where 
your friends and acquaintances are 
put on the spot by having to accept 

or reject her 
Getting involved in newspape! 
scandals or being named as the “other 
man” in divorce proceedings is need- 


e e.° ° e / lessly dramatic, even though it might 
Air Conditioning For A Furnace? Ftuliculous: be effective 


Y an < be quite effective, and 
Now stop and think a minute. Couldn’t you often use a high velocity of cold air to speed ou can also be quite effective, anc 


cooling of heated vessels? A 60 Ton* entirely portable READY COOi produces 18,000 possibly more obnoxious, Just by = 
CFM of air 25 to 30 degrees below ambient temperature even on the hottest summer days ing a few passes at the wives of fellow 
at an operating cost of 26¢ per ton/hour. employes, This is probably the fastest 


RESULTS ARE AMAZING! Rap aay nbaeac again 


CASE 1 One large petrochemical plant in CASE Il A third Plant stated their payroll _ 
East Texas was dissatisfied with the 70 hours was reduced an average of 40% in hot 


, those are the five basic roads 
P " : , to achieving outstanding failure. You 
lost in cooling down their cracking heaters areas where they used their 40 Ton model : ‘ 
, . : : ' ' can have combinations, clover-leafs 
for maintenance and repair, and secured a and that, with less down time, it paid out : 
50 Ton READY COOL. The unit was used os each time they used it. detours and bypasses, but the funda 
a blower until 600 degrees F. was reached, mental routes will always be there 


then the air conditioning was added. There FIGURE YOUR OWN SAVINGS The Toll Road 
was no brick spalling. The cooling down ADD 
period was reduced to 20 hours average. A. Present cooling down time Hrs Che Corduroy Road 


= ‘ P B. Average work time in Unit Hrs 
Worker efficiency was increased approxi- TOTAL Hrs The Freeway 


mately 85% working in 75 degrees instead MULTIPLY 


of 120. They reported the heaters were Sowmyatene fens ger hove ‘ on - The Dead End Street 


repaired and back on stream in less time PLUS 8. The Hich Road 
than previously required for cooling alone. - PAYROLL FOR MAINTENANCE $ Hrs 
TOTAL COST $__ Hrs Somebody could well now ask what 
CASE ff Another Chemical Plant said their The Savings with READY COOL will 


be approximately 60% of this figure e z = 
cooling down time was reduced from 48 75% of “A”: 40% of “BY & “C to speak so authoritatively on failure 


hours to 842 using a READY COOL. I 





road did I take in qualifying myselt 











must admit that I didn’t practice 
* $6,900 FOB what I’ve been preaching. 


New Orleans, La. Patents Pendi ° 
, a I followed none of those routes. I’: 


i, ‘READY CooL “SG PORTABLE ICE AIR CONDITIONERS = 2 Datura. I didn't have to work 


sain i failure in any of the ways I’ve out- 
. ae Z 2301 American Bank Building . 
are 2s PRA head Way suite “ad New Orleans, Lovisiana lined for you. 
Some of us who think we have ar 


Model # 5820 = # 5840 # 5850 inferiority complex find out that we’ 


Tons of mistaken. We don’t have an inferior- 
Refrigeration 20 40 50 60 ity “complex”; we’re just plain infe 


rior. That puts us in what we might 


C.F.M. 6,000 7,500 12,000 15,000 18,000 voll dies “Gadi: Sa” 


BTU Per ures—no effort, no striving; just plain 
Hour Capacity 240,000 360,000 480,000 600,000 720,000 


class of fail- 


natural aptitude, Less than one per- 
, = a aah, : i 

All Units Trailer Mounted; Gasoline or Electric Powered cent can qualify as Parking Lotter 

however. Most of you will have 
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CUT HIGH 


MAINTENANCE COST- 
Install WEDGEPLUGS 


No Lubricants Required for absolute control. 


Motor Operated 
? P Plug Lifts, Turns and Reseats in one quick, easy 


for 


° ion. 
Remote Control peratio 


Non-Sticking—No field adjustment necessary 
for variable temperatures. 


‘ j Seats are Protected against valve-killing ero- 
a sion of dry and fluid catalyst. 

Wedgeplugs Have Proven Themselves to be 
top performers on such services as hydrocarbon 
vapors at 900°F. and 600 psi; fluid catalyst at 
1125°F. and 255 psi; and, hydrogen at 900°F. 


SOLD THROUGH DISTRIBUTORS 
+ ve and 300 psi. 


IN EVERY MAJOR CITY 


Can be supplied: wrench-operated; handwheel-oper- 
ated; worm gear-operated. Adapted for remote con- 


trol through use of electric, hydraulic or air motor. 


For complete catalog information, 
write to Dept. A, Box 2592 


WEDGEPLUG VALVE COMPANY 
Division of 
STOCKHAM VALVES & FITTINGS 


GENERAL OFFICES AND PLANT @ BIRMINGHAM 2, ALA. 


DESIGN ELIMINATES NEED FOR LUBRICATION 


. 
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| work at it through the routes I’ve 


SHORTEST been telling you about. 


DOS SREEROAGR ERE S COC : Think Big—Think Failures. In al! 
x ”* | of the routes to failure, and even in 
— ‘i | the “Parking Lot” method, your at- 
Ae titude is the most important single 
Re factor. You can’t be just casually in- 
Te ae terested if you are to reach your goal 
4 4 Only when you find that your mind is 
constantly occupied with thoughts of 
Simplicity of design makes operation easy. failure can you Say that you've 
: . Coal achieved the proper attitude. When 
Especially designed to burn amy gaseous fuel. : ph : 
: : you're first pointing toward failure, 
Burns high sulphur content gases without 


- , 10 mil it’s all right to think about it on a 
poss ht ga — ee ep © — part-time basis. But if you aspire to 
lion Btu/hr. 


be a real resounding flop, you must 
develop a full-time attitude 

It is sort of like the lady who called 
the desk of her apartment hotel to 
complain that someone was banging 
away at a piano in the suite next to 
hers. The clerk explained that the 
piano was being played by Liberace, 


G A S B U R N a e S who was practicing for his concert 
that evening. The lady immediately 

. called several of her friends to come 

g I ve in a hurry to her apartment. They 

listened with attention and apprecia- 

PERFECT tion to sparkling piano music by 
Liberace. The sounds from the next 

PERFORMANCE suite were the same. Only the lady’s 


attitude had changed 
ANY Watch your attitude. You, too, can 
learn to fail. Work at it, and I'll 
FLAME PATTERN | guarantee that ex-friends and former 
co-workers will vote for you as “The 


Man Most Likely to Fail.” #+ 


: OVER 50 FIELD PROVEN 
~ DESIGNS FOR OIL, GAS 
: OR COMBINATION FIRING 





e The John Zink Company is famous for 


§P E F | A L- workable solutions to special burner prob- 
D E § | G N lems. Outstanding research and testing 
a \) . N F RS facilities assure perfect on-the-job per- 


formance for all new designs. 


reir Max E. Stansbury is assistant 
+ Cor; : manager of industrial relations for 
cet eden Jj <? H ee Z i AY e Continental Oil Co., Houston, where 
— Beas . he has been handling general em- 
Primarily designed for use ploye and industrial relations mat- 
where raw gas at appreciable ters. He received a B.A, degree from 
‘ B PP C o m” er 4 N v Oklahoma State University and a 
pressure is the fuel. Extremely INDUSTRIAL BURNERS / AIR LL.B. degree from the University of 
. Oklahoma, Stansbury joined Con- 
wide turn-down range. Oper- HEATERS / DISPOSAL UNITS oco in 1936, where he has been ever 
ates efficiently on a variety of INERT GAS GENERATORS since, except for wartime military 
service, He has worked in the com- 
pany’s Land, Legal, and Industrial 
Relations departments. 


gases, such as high-hydrogen ene PEORIA 
or heavy (propane) types. TULSA, OKLAHOMA 











242 For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER—I ol 





90,000,000 Ib 


POLYETHYLENE PLANT 


i 7 9 TL STN 


In the world’s largest plant of its kind, 
W. R. Grace & Co.’s brand-new, high- 
density polyethylene GREX is blended in 
this single, 16-foot diameter Patterson 
ThoroBlender to achieve maximum uni- 
formity. Air-fed from storage bins to the 
giant machine, the poly pellets touch only 
stainless steel as they are rapidly blended 
to a completely homogeneous, top quality 
product before packaging. @ Do you have 
an exacting blending requirement? Regard- 
less of scale, from laboratory-size to car- 
load lots, check PATTERSON! 


UNIFORMITY 
OF PRODUCT 


THE atlerson FOUNDRY AND MACHINE COMPANY 


@ A Subsidiary of Ferro Corporation @ 
East Liverpool, Ohio 


2 
T - fatterson 
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As Management Sees It . . . 





teach your supervisors 


HUMAN RELATIONS 


The best supervisor is the one who is trained to 


recognize and utilize the interests and 


abilities of those under him—he is employe-minded. 


Carl Mullins White 
Service Pipe Line Company, Tulsa 


IT MIGHT BE easier to determine 
supervisory training needs by reduc- 
ing the problem to the simple steps 
used in determining what is needed 
in skills training: 

1. Decide what skills and attitudes 
you want the supervisors to 
have. 

2. Ascertain what skills and 
tudes they now have. 

3. Subtract Item 2 from Item 1. 

What skills and attitudes should 
supervisors possess? Before a leader- 
ship course starts, you ought to have 
in mind some description of the su- 
pervisor you want to develop. 

An effective supervisor in any or- 
ganization is one who helps that 


atti- 


organization attain its goals. The best 
thinking today is that a company ex- 
ists for a number of purposes, both 
tangible and intangible. But, in this 
article, we shall consider only one 
goal, i.e., making a profit. 

For purposes of making a profit, 
the best supervisor is the one who, 
other things equal, gets out the most 
production. 

The skills by which a supervisor 
contributes to this increased flow of 
work could be divided into: 


® Material skills: Knowledge of 
materials, equipment, processes 


and procedures. 


® Leadership: Ability to discover 


and utilize talent, to delegate 
authority and to induce cooper- 


ation. 


In a recent survey, supervisors were divided into 
two groups according to the amount of work accom- 


plished by their section. 


In the high production sections: 


® 85 percent of the supervisors were employe- 


centered. 


© 15 percent of the supervisors were production- 


centered. 


In the low production sections: 


© 30 percent of the supervisors were employe- 


centered. 


© 70 percent of the supervisors were production- 


centered. 


The employe-centered supervisor spends less of his 
time in production work so he has more time to dis- 
charge his responsibilities as a supervisor. 
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® Originality: The ability to think 


creatively in either or both of 
these two fields. 

A long unsettled conflict still wages 
between material knowledge and 
leadership for first consideration in 
choosing supervisors. There was a 
time when mechanical knowledge was 
almost unchallenged. In an assembly 
room where people turned specified 
nuts on predetermined bolts, the man 
who turned the most nuts on the 
most bolts would logically expect to 
be appointed foreman. 

In the opposing school of thought, 
supervisors have been transferred to 
departments where they knew almost 
nothing about the material processes 
for which they were to become re- 
sponsible. The theory was that they 
would bring not only skill in utiliz- 
ing personnel but also a fresh view- 


point. 


The Effective Supervisor. Without 
entering this dispute, define your ef- 
fective supervisor, for purposes of 
this study, as one who uses his time 
so that he contributes most toward in- 
creased production. 

Let us divide supervisors into two 
groups: 

1. Production-minded supervisors 

2. Employe-centered supervisors 

Here we 


surveys have shown that the produc- 


have a paradox. Many 
tion-minded supervisor is the poore1 
producer. In his concentration on 
getting out the work, he follows only 
those methods with which he is fa- 
miliar. He devotes so much time to 
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production activities and checking 
the details of his subordinates’ work 
that he cannot perform his supervis- 
ory functions efficiently. 


® So: He fails to utilize the abilities 
and interests of his employes: 

Does not get to know his employes. 

Does not know their abilities and 
interests. 

Maintains an ineffective and unco- 
operative organization. 

Allows hindrances and bottlenecks 
to plague workers. 

Keeps all responsibility in his own 
hands. 


Lowers the work level of all his 
subordinates. 

Makes his own authoritarian de- 
cisions, 


® He fails to motivate workers: 

Has poor communication with and 
between his employes. 

Allows grievances and dissensions 
to fester. 

Allows injustices or feelings of in- 
justice to exist. 

Does not have confidence 
employes. 

Causes employes to feel their ef- 
forts are not rewarded. 


in his 





SMITHGO Metalbond 


FINTUBE 


METAL TRANSFERS HEAT MORE THAN 50,000% BETTER THAN AIR! 


In mechanical bond finned tubes an air 
gap is always present between the fin and 
the tube which greatly reduces efficiency. 
Heat expansion loosens this bond and creates 
an even larger air gap which further retards 
heat transfer. 

Air gaps are avoided in Smithco Air 
Cooled Heat Exchangers by employing metal 
as the bonding agent. This metal bond pro- 
vides a smooth, unbroken flow of heat from 
tube to fin. Smithco Metalbond also protects 


against corrosion and has proven to be the 


most permanent bond yet devised. 


Ww It's a SMITHCO ... . Your 


Guarantee of Quality 


‘Caqgueeung Dre. 


P.O. BOX 3217 
TULSA, OKLAHOMA 
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We are not talking about the mali- 
cious individual, who looks upon his 
position only as a means of getting 
everything possible for himself at the 
cost of everyone who comes his way. 
The production-minded supervisor is 
usually a conscientious person. He 
earnestly desires to fulfill every obli- 
gation to his company. He abhors 
even the smallest mechanical mis- 
takes by his employes, and rarely 
makes one himself. He feels his su- 
periors hold him responsible for 
knowledge of all details under his 
control. So, he admittedly 
refers an inquiry to his subordinates 
or gives them credit for any infor- 
mation furnished, regardless of how 
specialized it might be. 


never 


Employes Suffer. Carrying such a 
burden, he never gets to understand 
his employes. They are poorly as- 
signed, usually operating at levels 
below their ability. He holds all the 
responsibility and makes all the de- 
cisions. The people under his leader- 
ship become little more than file 
clerks or laborers. They spend a 
great deal of their time trying to 
avoid small routine mistakes. His 
desk is a bottleneck through which 
all work must pass. 

His employes have learned that 
they have nothing to gain by com- 
ing to him with their grievances. One 
person may be burdened with more 
than his share of the work while an- 
other coasts merrily along. Feelings 
of injustice are allowed to smoulder 
Rivalries and frustrations may grow 
to serious proportions. 

To bolster his sagging command. 
he may resort to such classical pres- 
sures as censure, threat or ridicule 

Finally everyone develops a feel- 
ing of futility. 


Employes Work Better. On the 
other hand, it is the employes-cen- 
tered supervisor who gets the most 
work done. In a study of 742 cleri- 
cal workers and 73 supervisors, con- 
ducted by the University of Michi- 
gan Survey Research Center, the 
supervisors were divided into two 
groups according to the amount of 
work accomplished by their sections 
In the high production sections: 
© 85 percent of the supervisors 
were employe-centered. 
© 15 percent of the supervisors 
were production-centered. 
In the low production sections: 
¢ 30 percent of the supervisors 
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Heads and 


hands of PROCON 
are building better plants 


Good construction needs good hands, and good heads, too. Here 
at Procon we have assembled the ideal combination of planners, 
designers, engineers, construction supervisors and crews to create 
new standards of construction for the petroleum refining, 
petrochemical and chemical industries. New plant construction, 
expansion or modernization, whatever the requirement, you 

can trust the entire job. . . planning, engineering, procurement, 
construction and inspection . . . safely to Procon. 


PROCON ecyseraze’ 


1111 MT. PROSPECT ROAD. DES PLAINES. ILLINOIS. U.S.A 
PROCON (CANADA) LIMITED, TORONTO 16 ONTARIO. CANADA 


PROCON (GREAT BRITAIN) LIMITED. LONDON. W. Cc. 2. ENGLAND 
PROCON INTERNATIONAL S.A... SANTIAGO DE CUBA 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, PETROCHEMICAL, AND CHEMICAL INDUSTRIES 
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were employe-centered. 

¢70 percent of the supervisors 

were production-centered. 

The employe-centered supervisor 
spends less of his time in production 
work, so has more time to discharge 
his responsibilties as a supervisor. 

The same Michigan study showed 
that: 

In the high production sections: 

® 82 percent of the supervisors de- 

voted over half of their time to 
supervision. 
© 18 percent of the supervisors de- 


voted less than half of their time 
to supervision. 
In the low production sections: 
© 36 percent of the supervisors de- 
voted over half of their time to 
supervision. 
® 64 percent of the supervisors de- 
voted less than half of their time 
to supervision. 

Instead of spending so much time 
in pure production work, the effec- 
tive supervisor multiplies his own en- 
ergies many fold through the efforts 
of his employes. 


THE WAY... 


ONLY the application-engineered 


D A T 


AX<XGAG E 


REMOTE MEASUREMENT AND CONTROL SYSTEM 


offers these exclusive advantages 


Only digital system with | 


16” accuracy 


independent of product gravity 


NEW 
ACCURACY 


Only system satisfactory for use in 
FLOATING ROOF TANKS 


Only system to give reliable readings during 


blending turbulence 


Only system with POWER FLOAT (moving mechanical 


NEW 
RELIABILITY 


surface finder) which checks itself automatically. 
Transistors are used instead of short-lived vacuum tubes 


A true digital system with unlimited-distance, 


error-safe telemetering 


@ Single dial control for both level and temperature measurement. 





NEW 
FLEXIBILITY 


100 reading point capacity; applicable for alarm 
devices, valve and pump controls, remote transmission 
for data processing. 


Application-engineered approach gives you 


assured performance 


*Trademark registration appliec 


Write for complete information, specify Bulletin M-601. 


TEXAS INSTRUMENTS 


INCORPORATED 
INDUSTRIAL INSTRUMENTATION DIVISION 
3609 BUFFALO SPEEDWAY + HOUSTON 6, TEXAS + CABLE: HOULAS 
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He accomplishes this by: 
® Utilizing the abilities and inter- 
ests of his employes: 

Getting to know his employes. 

Searching out and evaluating thei: 
abilities and interests. 

Providing an organization condu- 
cive to cooperative effort. 

Protecting workers from hindrances 
and bottlenecks. 

Delegating responsibility. 

Encouraging employes to share in 
making decisions. 

® Motivating workers: 

Keeping communication channels 
open. 

Resolving grievances and dissen- 
sions 

Making employes feel they 
being treated fairly. 

Making employes feel that he 
their interests at heart 

Giving employes a sense of imp r- 
tance 

Making employes feel that their 
work helps to satisfy their needs 


Work As a Team. The employe- 
centered supervisor considers his po- 
sition as a working partnership with 
his employes He gets to know them 
He deliberately tries to find out what 
their special abilities and interests 
are. He designs an organization in 
which employes are encouraged to 
exercise their abilities. His desk is not 
a bottleneck. He delegates responsi- 
bility as fast as it is earned. He per- 
mits employes to help in making de- 
cisions, and they share with him the 
disappointments of mistakes and the 
thrills of achievement. 

Everyone in his section feels wel- 
suggestions. He 


come to make 


tries 
to resolve problems before they be- 
full opportu- 


nity to express their grievances, em- 


come serious. Having 


ployes naturally tend to feel that they 
are treated fairly 

Because they have a greater part 
in the progress of the sections, em- 
ployes identify themselves with it 
They not take thei 
bilities more seriously but 


only responsi- 
often de- 
velop ideas to increase the quantity 


or quality of output. 


The Willing Worker. We ought to 
distinguish between a motivated em- 
ploye and a happy employe. An em- 
ploye may be content in his job 
merely because his surroundings are 
pleasant and his boss is an affable 
fellow. A relatively 
indifferent toward his supervisor or 


worker may be 
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HORTONCLAD makes it practical to fabricate process 
equipment and structures which provide the same bene- 
fits as solid corrosion resistant material at substantially 
less cost. 


Hortonclad is a CB&I-developed corrosion resistant 
composite metal having an integral and continuous 
bond of exceptionally high strength. It is produced by 
a special high-vacuum bonding process and is available 

————-§ S only in CB&lI-fabricated tanks, pressure vessels and 
other clad structures. 


ABSORBER TOWER ot a Lovisiona chemical company ho: ‘Silver, stainless steels (both chromium and nickel) 
stainless steel Hortonclad shell. Thickness of backing and nickel and alloys such as Monel, Inconel, Hastelloys 
Gutene & 3% eee. B and F and a variety of other alloys may be employed 
(Right above) in the Hortonclad process. Write our nearest office for 


COKING CHAMBER ot o Konsos refinery uses 405 stain- a copy of the CB&I bulletin which describes: 
less steel Hortonclad backed by A205 Grade A molly steel. ‘= 


. .. the benefits 
of 


Chicago Bridge & Iron Company HORTONCLAD AM 


Atlanta ® Birmingham * Boston * Chicago ® Cleveland * Detroit * Houston * Kansas City(Mo.) ES 
New Orleans © New York © Philadelphia © Pittsburgh © Salt Loke City Cc > ° m 

Son Francisco © Seattle © South Pasadena © Tulsa - Corrosion resistance 

Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY, . Economy of design 

GREENVILLE, PA. and ot NEW CASTLE, DELAWARE. “ : 

In Conada: HORTON STEEL WORKS LTD., TORONTO, ONTARIO . Uniform thickness of clad and 
REPRESENTATIVES AND LICENSEES: backing plate 
Australia, Cuba, England, France, Germany, Italy, Japan, Netherlands, Scotland . 
SUBSIDIARIES: . Integral and high strength bond 

Horton Steel Works Limited, Toronto; Chicago Bridge & Iron Compony Lid., Caracas; . . : . 
Chicago Bridge Limited, London; Sociedade Chibridge de Comstrucoes Ltda,, Rie de Janeiro - Wide selection of cladding materials 


6. Clean contaminant-free surface 
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Remember what 
old Tubal -Cain said ? 
| 1, a 


P : 
i 
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Yes sir, Tubal was a wise old cuss because it is indeed our care in the design 
and fabrication of these “minute and unseen parts” that makes GRAHAM 
BAROMETRIC OR DIRECT CONTACT CONDENSER the top-notch 


Graham Direct Contact Condenser and Two 
Stage Ejector—all of Siuinless 304 Material 


GRAHAM MANUFACTURING CO., INC. 


performer that it is. 


Thousands of these Graham 
Condensers are serving industry 
all over the world with “‘dis- 
satisfaction zero.” 

We have had over a quarter 
of a century of experience in 
proportioning spray areas, se- 
lection of vapor and tail pipe 
velocities, proper sizing and 
location of condensing zones, 
fixed gas off-takes and other de- 
tails. There is no substitute 
for experience! 

Our sales engineers, located 
in most of the principal cities, 
are anxious to confer with you 
at any time. So if you have a 
problem that involves a Direct- 
Contact Condenser, why not 
take advantage of Graham 
“know-how’’? 


Heliflow Corporation 


415 LEXINGTON AVE., 


NEW YORK 17, N. Y. 


Office in principal cities and Canada 


For more data on advertised products, use Readers’ Service Cards, last page 
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his job, so long as “things aren’t too 
rough” and he receives enough salary 
to follow his real interests after work- 
ing hours. He therefore has job sat- 
isfaction without motivation. It is dif- 
ficult to place a monetary value on 
the former. There is a mass of evi- 
dence to show that supervision influ- 
ences job satisfaction. But the effect 
of job satisfaction on production is 
harder to prove. 

General Motors conducted an essay 
contest in which 1,000 employes sub- 
mitted themes on “My Job, and Why 
I Like It.” Employes were com- 
pletely free to write whatever they 
wanted. Of all the reasons given, 
“good supervision” and “good pay” 
were the two most frequently men- 
tioned. 

By confining our purpose to mak- 
ing a profit, we have limited our cri- 
teria of good supervision to monetary 
factors. So we cannot use job satis- 
faction for its own sake. Yet if we 
could rmmeasure its long-range influ- 
ence on production, we might find 
the result to be considerable. What 
effect does job satisfaction have on 
such matters as: 

@ Employe health and individual 

efficiency ? 

@ Absenteeism ? 

® Turnover? 

® Replacement training? 

® Public relations? 

® Long range planning? 

It is the opinion of some seasoned 

observers that the long range cost of 
job dissatisfaction caused by poor su- 
pervision is extremely high. 
The Best Worker. A motivated em- 
ploye is a natural producer. Not only 
is he satisfied, but the losses or gains 
in the organization operate as his 
natural punishments and rewards. He 
feels that his work and his ideas are 
needed. It is his section. Its progress 
is his progress. He gives not only his 
physical and mental efforts to the job 
but also his creative abilities. 

The employe-minded supervisor 
considers it his first duty to: 

® Help employes relate their needs 

to the needs of the company. 

® Help employes work coopera- 

tively toward the attainment of 
their needs. 

This supervisor realizes that the 
best work is done by those employes 
who want to do a good job, and he 
motivates them to this goal. He is 
the supervisor who gets the most 
done—he is the employe-minded su- 
pervisor. ++ 
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Rockwood S6-60 
WaterF0G Nozzle 
is five nozzles in one 


The lightweight Rockwood SG-60 WaterFOG Nozzle 
eliminates ‘‘special’”’ or single-purpose nozzles! It actu- 
ally does the work of five nozzles to put out fires 
faster, safer and more economically. 


’ 
Here’s what we mean... 
Low-velocity WeterFOG through Cc { 
_ the Applicctor 
iotaltuentenne” = ) 
lt j prs Solid-Foam Stream with the 














FF Extension 
through the WoterFOG tip 
Wide Angle FogFOAM pottern 





Here’s what you need to put out ordinary 
combustibles and flammable liquids . . . 


FOAM end “Wet" Eductor with Rockwood Dowble Rockwood WET. One 
the new FW Metering-Check Strength FOAM. . part WET mixed 
Velve. Introduces Rock- Puts out fires in — with 99 parts water 
wood FOAM or “Wet” into flammable liquids, “AY increases water's 
hose lines, automatically and in ordinary —- penetration and 
proportioning correct combustibles, extinguishing 
amount of FOAM and | quicker, at lower action. Gives quick- 
“Wet” to water. Also usable cost. Three parts est results against 
wherever one liquid is fed FOAM and 97 parts ma ee deep seated fires. 
into another on a fixed water create a heat- 4 = P Saves time, water, 
percentage basis resistant blanket. manpower. 





FF Extension Unit. Shown with Type d n ° h 
SG-60 Nozzle. Discharges Rockwood an ere s t e way to 
FOAM in a solid stream or as Fog- 


FOAM. Wide angle makes it possible to cover large areas at one time. get more information 





ROCKWOOD SPRINKLER COMPANY 
Sa 


Portable Fire Protection Division 


Bayonet Piercing Applicator. Has a hardened steel cutting tool attached 2082 Harlow Street 
to tip, enabling operator to pierce through partitions, into interiors, Worcester 5, Massachusetts 
etc. Discharges low velocity WaterFOG. 


Please send me your illustrated booklet on 
Rockwood fire-fighting products. 

Long Extension Applicetor. Discharges low velocity WaterFOG in an 

umbrella pattern, smothering fire without causing turbulence to flam- NV 

mable liquids. Exceilent personnel protection is another advantage. vame 


PS Own aks 





Company 


ROCKWOOD SPRINKLER COMPANY 


Engineers Water . . . to Cut Fire Losses City... 


Street 


Distributors in cll principal industrial areas Zone State 
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Recording Annunciator 
monitors equipment, 


cuts operating costs 


Pinpointing trouble is the job of the new 
Panalarm Recording Annunciator. It 
prints on tape exactly when off-normal 
and return-to-normal conditions oc- 
curred in an operating system. Advanc- 
ing tape only after each printing, it 
gives a compact, exact, permanent record 
of operations. 


Simultaneously checking as many as 
32 points in an operating system, it 
records to the second exactly when a 
piece of equipment goes off-normal. For 
more complex operations, there is now 
available a Panalarm Recording An- 
nunciator capable of monitoring up to 
100 points in a system. 


By monitoring your equipment and 
giving an exact record of its operation, 
the Panalarm Recording Annunciator 
helps lower maintenance costs and 
reduce downtime in your plant. 


Write for Recording Annunciator Bulletin 102 


Division of PANELLIT, INC. 
7415 __N. Hamlin Ave., Skokie, Illinois 


For more data on advertised products, use Readers’ Service Cards, last page. 








if Oil Could Speak 


If oil could speak it would have many fascinating truths to tell the 
non-oil public—truths that would win 
thousands of new friends for the oil in- 
dustry. 

But, oil can’t speak—you can. You, as 
an individual, can win many new friends 
for the oil industry if you will pass the 
true facts on to your non-oil industry 
friends. 

Here are some of those true facts. They 
are being presented for one purpose: To 
keep you posted on your industry, so you 
can tell the story oil is unable to relate. 


Read these facts. You will find them 


~ informative—and interesting. 


How Many People Are Employed in the Oil Industry? 


About 1,650,000 employes help the oil industry play its vital role in 
our way of life. More than 312,000 work in the various production ac- 
tivities. Another 201,300 are employed in the refining branch, while 
129,000 workers are engaged in transportation. In addition at least | 
million men and women are employed in marketing and related activi- 
tes. 


How Do Oil's Fringe Benefits Compare With Other Industries? 

In 1955 all manufacturing industries paid a total of 18.5 percent of 
their payroll fringe payments, compared with the oil industry, which 
paid 24.3 percent. In 1951, all manufacturing paid 16.4 percent and 
petroleum refining paid 22.5 percent. 


How Does the Oil Industry's Wage Scale Rank? 

Average weekly earnings for the worker in the crude and natural 
gas production branches of the industry were $94.19 in 1955, 2.6 per- 
cent above 1954 and 176 percent above 1939. However, 1955 weekly 
earnings were based on average hourly earnings of $2.32 for a 40.6 hou 
work week. 

Among the nearly 300 American industries listed by the Bureau of 
Labor statistics, only nine pay higher weekly wages than petroleum 
only 28 
that pay higher wages than companies engaged in crude and natural 
gas production. 


refining. Of these 300 industries, refining is among the few 


Are U. S. Gasoline Prices Higher than Other Countries? 

No, for the most part they are much cheaper. One true test is to de- 
termine how long a person has to work to purchase a product. The 
average American worker earns enough in one hour to buy 9 gallons of 
gasoline (excluding taxes). A Russian worker must work nearly 13 hours 
to buy 9 gallons. 


Is Oil Industry Research Increasing? 

Thirty years ago, the oil industry employed 200 research technologists 
Today, U. S. oil companies employ about 15,000 people in research 
activities. Each year, the industry spends about $160 million in research 
to improve its products, services and industrial and commercial equip- 
ment. 
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PETRE<90O Finis: 


CUTS 
The Ohio Oil Company of Robinson, Illinois, Ni TROGEN TRY d | CON TEN T 


uses a Petreco Electrofiner to treat coker naphtha 


prior to blending with straight-run charge to the OF COKE R NAPH THA 


reformer. Approximately 1000 bbls/day make : 
up the coker distillate stream—about 15% of BY 99% ’ sel 
the reformer charge. 
In the Petreco Electrofiner this stream is 
intimately contacted with alkylation acid, sepa- 
rated and passed into the neutralization phase — 
all automatically controlled by instrumentation. 
The rapid separation makes possible the removal 
of the nitrogen base material without materially 
affecting the olefin content of the coker naphtha. 
Note the additional benefits derived from Petreco 
Electrofining, as indicated in the following table: 


BEFORE AFTER 
PETRECO PETRECO 
Electrofining Electrofining 








@ Prior to the Petreco Electrofining installation, a 
nitrogen base material so curtailed the octane yield 
on the reformer that the coker naphtha could not be 
used as a part of the reformer charge. With the 
Electrofiner on the job, this and other problems result- 
ing from preheat fouling and nitrogen poisoning of 
mm Eoawl catalysts were effectively diminished. 


Petreco Electrotining can be instalied for about 1/10th the cost of hydrotreating. 





If you have a treating problem, it will pay you to investigate Petreco Electrofining first! 


PETRE<O . 


A DIVISION OCF PETROLITE CORPORATION 


3202 SOUTH WAYSIDE DRIVE, HOUSTON 1, TEXAS + 1390 E. BURNETT STREET, LONG BEACH 6, CALIF. 
Specialized Petroleum Treating Processes and Equipment 


DESALTING + DEHYDRATING + DISTILLATE TREATING + SWEETENING + LUBE OIL TREATING + SEDIMENT REMOVAL 
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SINCE 1897 


never before! 


‘COMPACT, LOW-WEIGHT CONNECTORS 
WITH HIGH CURRENT RUPTURING RATINGS 


The new industrial series “C’’ Pyle-Star-Line con- 
nectors combine unique insulation and construc- 
tion characteristics which make possible extraor- 
dinarily high circuit breaking ratings for the size 
and weight of the shell. 


“Sandwich Insulation’’—a resilient silicone insula- 
tion disc which floats between two rigid discs 
absorbs shock and vibration and permits the con- 
tacts to align themselves. The silicone, under pres- 
sure, reacts like a fluid. It flows into all crevices 
about the contact pins and sockets — positively 
prevents moisture or dust 
from passing through the 
insulation or accumulating 
to cause failures from short 
Contact Inserts circuits or grounds. 


Conventional 


Plug Plug 


¥ . 
Receptacle 


Tough Anodic Coating of shell provides a smooth, 
attractive finish which has a hardness equal to 
40 on the Rockwell C scale. 


Rugged, Compact, Low-Weight Shell machined from 
high tensile strength aluminum...combined with 
the unique insulation features...provide a safe re- 
liable, easy-to-handle connector which is highly 
resistant to the most punishing extremes of tem- 
perature, pressure, shock, vibration, corrosive dusts 
and moisture. Advantages never before combined 
in a single, standardized connector! 


*Listed by Underwriters’ Laboratories in circuit 
breaking ratings of 30, 60, 100 and 200 ampere, 
600 volt, A.C. 


Write for 64-page catalog, No. 1252-4 


THE PYLE-NATIONAL COMPANY 


WHERE QUALITY IS TRADITIONAL 
1393 North Kostner Avenue, Chicago 5], Iilinois 


BRANCH OFFICES AND AGENTS IN PRINCIPAL CITIES OF THE U.S. AND CANADA + CANADIAN AGENT: THE HOLDEN CO., LTD, 
MONTREAL + RAILROAD EXPORT DEPARTMENT: INTERNATIONAL RAILWAY SUPPLY CO., 30 CHURCH ST., NEW YORK 7, NY. + 


INDUSTRIAL EXPORT DEPARTMENT: ROCKE INTERNATIONAL CORP., 13 E. 40TH ST., NEW YORK 16, N.Y. 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Pyle-Star-Line 


CONDUIT FITTINGS + PLUGS AND RECEPTACLES * LIGHTING FIXTURES * FLOODLIGHTS 


No. 7 
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. in the Industry 


Gasoline Inexpensive on Ton-Mile Basis 


Modern gasoline is 70 percent more efficient, 


saves motorist $140 per year. 


For years the public has measured 
the performance of gasoline in miles 
per gallon, but rarely is it measured 
accurately or with real meaning in 
relation to other cars, according to a 
study of gasoline value just completed 
by Ethyl Corp. Measuring mileage or 
measuring progress is like measuring 
anything else—one needs a realistic 
yardstick. One of the best yardsticks 
for measuring progress in fuels and 
engines is Ton-Miles per gallon (the 
distance a gallon of gasoline moves 
one ton of automobile 

Each year since 1930, automobiles 
of all makes have been tested and the 
average number of miles that a gallon 
of gasoline could move a ton of auto- 
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mobile has been accurately deter- 
mined. There are many periods over 
which progress could be measured, 
but 1930 was the first year for which 
complete mileage data were obtained 
for all cars. 

Back in 1930, one gallon of gaso- 
line could move one ton of 1930 auto- 
mobile an average of 29 miles at 40 
mph. By 1957, one gallon of gasoline 
could one ton of automobile 
nearly 44 miles at the same speed. 


move 


That is a 52 percent improvement 
due largely to efficient high compres- 
sion engines which have been made 
possible by the improvement in gaso- 
line quality. 

When the ton-mile principle is ap- 


plied, not to new cars built in 1930 
and 1957, but to the average car on 
the road during these years, the story 
becomes even more impressive. Gaso- 
line consumption is determined by its 
use in all cars—not just those of any 
one year. It is estimated that the 
average car in use in 1930 provided 
about 25 ton-miles per gallon. Today, 
the average car on the road gets 43 
ton-miles per gallon—an improve- 
ment of 70 percent. 

At this point, someone might say— 
well, I don’t drive at a constant speed 
of 40 mph. Admittedly, the ton-miles 
per gallon of an individual car in 
over-the-road driving is usually less 
than that at a constant speed of 40 
mph. However, the percentage im- 
provement in over-the-road mileage 
since 1930, when adjusted for weight, 
correlates within 1 percent with the 
40 mph data. Therefore, no matter 
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what mileage you now enjoy in your 
own car, it is proportionately better than 
it would be had this progress never oc- 
curred. 

Since 1930, the oil industry has had to 
earn or borrow tremendous sums of money 
for equipment to increase both the quality 
and quantity of gasoline, And in back of 
this progress is compentition—more than 
200 gasoline manufacturers striving for 
more business by trying to provide the best 
possible quality at the lowest possible price. 

In 1930, the gasoline market contained 
about 88 percent regular at 63 research 
octane number and 12 percent premium at 


73 octane. Combined they produced an 
“average” gasoline of 64 octane number. 

Today, the gasoline market would con- 
sist of about 68 percent gasoline at 91 
octane number and about 32 percent 
premium gasoline with an octane, number 
of about 98. Combined, the resulting 
“average” gasoline is over 93 octane—an 
improvement of 29 octane numbers over 
the average gasoline of 1930. 

Back in 1930, regular grade gasoline 
sold for $.162 a gallon. There was an 
average tax of $.038, thus making a total 
of $.20 per gallon. Premium gasoline aver- 
aged about $.03 per gallon more. 

Today, a regular gasoline sells in a nor- 
mal market at a nation-wide average price 
of about $.222 per gallon, with premium 
estimated to average about $.02 to $.04 


30 Hartzite Plastic 
2 ft. Cooling Tower Fang 
have been in continuous 
operation for |6 years at 
Sinclair Refining Company, 
Corpus Christi, Texas, 
without a single blade 


or hub replacement. 


MARRZELA "Se eee 


71 Thomas Blvd., Piqua, Ohio 


ENGINEERING 


OFFICES 


IN PRINCIPAL CITIES 


For more data on advertised products, use Readers’ Service Cards, last page. 
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more. However, gasoline taxes now add 
nearly $0.09 per gallon. But modern gaso- 
line in modern cars does at least 70 per- 
cent more work than 1930 gasoline did 
in the average car on the road in 1930 
So, an allowance must be made for the 
increased efficiency of engines by express- 
ing the 
basis. 
When gasoline 
cost for the 
automobile one mile in 


cost of gasoline on a _ ton-milk 
taxes are excluded, the 
gasoline to move a ton of 
1930 was 66/100 
of a cent. Today, the fuel cost for recent 
model cars averages about 54/100 
per mile. Therefore, gasoline is 
18 percent cheaper today 
1930 in terms of the 
the public 


cents 
actually 
than it was in 
work it is doing for 
Even when gasoline 
the cost per 


taxes are included, 
ton-mile is still less than it 
was in 1930; 76/100 of a cent today in 
contrast to 81/100 cents in 1930, and this 
is despite a 132 percent increase in gaso 
line taxes 

Some groups place undue emphasis on 
the price of gasoline, yet in comparison 
to the total cost of owning and operating 
the average car, the cost of its 
is only about 20 percent 

Without the and engine im- 
provements since 1930, the motorist would 
have about 475 additional gallons 
of gasoline per year, At current price 
levels, it would cost him at least $140 per 
year more than at present. This saving is 
enough to provide free gasoline for a trip 
from Portland, Maine to Portland, Oregon 
and back again. So, the new concept of 
progress in gasoline is its ability to do 70 
percent more work at a saving of 18 per- 
cent in cost for the 


gasoline 
gasoline 


to buy 


American public 


Du Pont Favors Nylon Tires 


Du Pont has officially come out in 
favor of nylon cord over rayon cord for 
tires, explaining that it is a manufacture 
of both. Du Pont has held this contention 
for many months unofficially. 

The 


decision 


company reportedly reached its 
after extensive tests in which, it 
claimed, nylon tires demonstrated superior 
durability, moisture resistance, and bruis« 
resistance, Du Pont added that rayon is 
quieter and has shown up better in flat 
spots than nylon. 

“In tire use, rayon reached its peak in 
1953 and has declined since except for 
brief recovery in 1955,” said Du Pont 


Researcher Speculates 
On Petroleums Future 


Daniel P. Barnard, research coordinator 
for Standard Oil Co. (Indiana) in Chi- 
cago, speculated on conditions the petro- 
leum industry will face 42 years from now 
in a speech at the concluding session of 
the 16th Joint Technical Meeting of 
Standard and its affiliates 

Barnard, recently on loan to the gov- 
ernment as a deputy assistant secretary in 
the Defense Department, said despite the 
advent of the space age, there will be a 
growing demand for petroleum products, 
but for different uses. “The greatest rela- 
tive growth is indicated in the field of 
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With an Installed Capacity Record That Speaks for Itself 


Nearly 50,000 barrels per day of installed 
capacity indicates how widely Stratco effluent 
refrigerated alkylation has been accepted by the 
industry. This record has been made in only six 
years. It is the result of proved superiority in 
yield, quality of product and economy of acid 
consumption, investment and operating costs. 


The basis of these advantages is the Stratco 
horizontal contactor and effluent refrigeration 
recycle, a combination that makes the Stratco 
process the most efficient for producing alkylate. 
It may be used to process propylene, butylene or 
amylene either separately or as combined streams. 


Representatives 


D. D. Foster Co., Pittsburgh 


Rawson & Co., Houston and Boton Rouge 
Lester Oberholtz, Los Angeles 


F. J. McConnell Co., New York 


Stratco Effluent Refrigeration licensed by Stratford Engineering 
Corporation. We cooperate with your contractor in plant design. 
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? Trenton, Michi... 





Stratco H,S0, Alkylation Units July 1, 1952...July 1, 1958 


Approx. Design 
location 
A 7 RRS 


Amarillo, Texas_...... 
Eagle Point, N. J 
Lawrenceville, Ill. 
Puerto Rico... 
Houston, Texas 
Hattiesburg, Miss 
Toledo, Ohio .. 
Beaumont, Texas 
Sugar Creek, Mo 
Kent, Engiand 


Toledo, Ohio 

Atreco, Texas 

Anacortes, Wash oe > es 

Anacortes, Wash. ao 2100 

Formosa .......... cad . 900. 

Houston, Texas , 3000 

Tulsa, Okla.. sicinapialhdiaatndll 2400.___.. , 

**Closed cycle refrigerated revamp of a 5000 BPSD auto-refrigerated 
instottation. 

*Closed cycle refrigerated. All others Stratco effluent refrigerated. 

This list does not include 139 units furnished for alkylation service 

prior to effivent refrigeration development. 
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petro-chemicals,” he said. Barnard also 
said a smaller automobile would be a 
necessity by 2,000 A. D. because of the 
50 million cars now on the nation’s high- 
ways will double in number by then. The 
resulting crowding of highways will de- 
mand the use of a smaller automobile, 
Barnard said, adding that such factors con- 
tributed to the need for smaller cars in 
Europe today. 

Development of the gas turbine engine, 
first major change in the automobile 
power plant since the Model T, is being 
explored, Barnard indicated, but not likely 


to become “too influential within the next 
10 years.” 

“Currently all three major car builders 
are working intensively in this field,’ Bar- 
nard said. “It is an expensive effort that 
could only be justified by the possibility 
that a practical and economically attrac- 
tive result can be evolved in the not-too- 
distant future.” 


Socony Mobil Dismisses 74 


Socony Mobil dismissed 74 employees, 
mainly in the maintenance department, at 
its Paulsboro, N. J. refinery, June 18. All 
74 were hired after January, 1956. The 
plant has 2,600 employes. 

Socony said the move resulted from im- 
proved operating efficiency, changes in 
the plants production requirements, and 
failure of demands to reach expected 
levels. 





Sound Engineering 


WEST COAST 

A. R. Chandler 
609 S. Grand Ave. 
los Angeles 17, Cal. 


THE C. 


Engine ontractor 


307 E. 63rd STREET 





WILL MAKE MONEY FOR YOU 


Profitable operations follow sound process 
and engineering design. You can benefit 
from plant modernizations or expansions 
or new production units or new processes. 
Our staff will be pleased to assist you in 
working out a program that will assure 
increased production dollars. Development, 
engineering and construction of petroleum 
and chemical plants and processes are 
major services we can offer you. 


Representatives: 


“In Engineering, it’s the People that count“ 


for the Petr 


W. NOFSINGER COMPANY 


KANSAS CITY 13, MISSOURI 


GULF COAST 
Russell G. Dressler 
204 Carolwood Drive 
San Antonio, Texas 


tries 
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College Science Equipment 
Financed by Esso Foundation 


Hofstra College, Hempstead, N. Y., has 
announced formation of a unique central 
library of scientific and engineering equip- 
ment for loan to neighboring colleges and 
high schools for educating future 
tists. 

The Hofstra scientific equipment pool, 
believed to be the first of its kind, will 
provide educational institutions with cer- 
tain research and test apparatus needed in 
advanced science studies. Colleges and 
high schools on Long Island, N. Y., will 
be able to borrow and use the 
scientific equipment, 

A $25,000 grant from the Esso Educa- 
tion Foundation is financing the beginning 
of the new equipment pool. The Founda- 
tion has been operating a special program 
of financial grants designed to advance the 
teaching of science and engineering 

Analytical apparatus and testing equip- 
ment used in engineering, physics and 
chemistry will be among the first items 
offered by the new library. Most of the 
pool equipment will be portable so that 
borrowing schools may use it in their owr 
laboratories. Stationary equipment will be 
available on the Hofstra campus. 

The grant to Hofstra is part of a three- 
year program in which the Esso Educa- 
tion Foundation will disburse $1.5 million 
in grants to enhance science and engineer- 
ing education in the U. S 


scien- 


library's 


McKee and Raymond 


Together on Foreign Jobs 
Arthur G. McKee & Co. and Raymond 


International, Inc. have entered into a 
working association for the designing, en- 
gineering, and construction of new petro- 
leum refineries and chemical plants for 
overseas customers, according to H. E 
Widdell, president of McKee, and George 
F. Ferris, president of Raymond. 

Under the working association, the two 
organizations, with mutual interests in over 
30 overseas markets, will coordinate their 
services for future petroleum refinery and 
chemical contracts in Europe, Asia, Africa 
Australia, New Zealand and South Amer- 
ica, The emphasis will be placed on ability 
of the joint association to perform com- 
plete projects on a turnkey basis 


Tidewater to Comply 
With Oil Imports Curb 


Tidewater Oil Co, will comply with the 
federal government’s recently tightened 
East Coast crude oil imports restrictions, 
D. T. Staples, president, announced at the 
company’s annual meeting. He declared, 
however, that the company’s new quota 
of about 30,000 bpd was completely un- 
reasonable in comparison with the 84,600 
bpd which Tidewater had programmed for 
the Delaware refinery prior to imposition 
of import quotas last year, and discrimina- 
tory as compared to quotas allotted to 
competitive East Coast refiners. 

In February and March, immediately 
preceding the recent executive order on im- 
ports, Tidewater’s imports to Delawar: 
were less than 40,000 bpd and only slightly 
above the quota in effect at that time, he 
said. Substantial reductions made in its 
April imports, he added, brought the com- 
pany’s total imports for the February- 
April period within the assigned quota. 

Staples announced first quarter consol- 
idated net earnings of $803,000, compared 


> 
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Ey In the Fairbanks station of The Liquigas 
Company, a subsidiary of The Murmanill Corporation . . . 
three 8-cylinder Cooper-Bessemer GMVA's rated 1100 hp 

at 300 rpm and one 4-cylinder GMVA rated 540 hp at 300 rpm. 


f£:}] Noted for ‘pulling ability’, Cooper-Bessemer 
engine-driven compressors at Fairbanks deliver long-life 
service with minimum maintenance. 


99.35% AVAILABILITY 


with Cooper-Bessemer compressors 


at Liquigas 

At the end of 24 months continuous operation, these four engine-driven 
Cooper-Bessemer GMVA compressors report a remarkable availability aver- 
age of 99.35%. 

Here, in the Fairbanks, Texas station of The Liquigas Company, tail gas 
is picked up at approximately 30 psig and boosted to 800 psig, then injected 
into pipeline at the rate of 20 million cubic feet per day. 

The efficiency, economy and high availability of this modern compressor 
plant is typical of Cooper-Bessemer performance throughout the world. Be- 
cause of this dependability and the continuing service of experienced Cooper- 
Bessemer personnel, you can readily see why more and more compressor jobs 
are going to Cooper-Bessemer. Get complete details for yourself. Contact the 
office nearest you, today. 

BRANCH OFFICE Grove City °* New York * Chicago «* Washington 
¢ *©San Francisco * los Angeles * Houston * Dal °* Odessa °* 


Pampa ¢ Greggton « Seattle * Tulsa * St. Louis * Kansas City * 
Minneapolis *¢ NewOrleans ¢ Shreveport 


SU BSIDIARIES Cooper-Bessemer of Canada, Limited...Edmonton «* Calgary 
° ifax 

Cooper-Bessemer International Corporation...New York * Caracas * 

“Mexico City 


GENERAL OFFICES: MOUNT VERNON, OHIO 
ENGINES: GAS - DIESEL - GAS- DIESEL 


COMPRESSORS: RECIPROCATING AND CENTRIFWGAL 
ENGINE OR MOTOR DRIVEN 





What's Happening... 


with $11,479,000 earned in the similar 
1957 period when the Suez crisis resulted 
in abnormally high petroleum demand. 
Consolidated net earnings after payment 
of $749,000 in preferred dividends were 
equal to less than $.01 per share of com- 
mon stock, compared to $.85 per share 
in the 1957 quarter. 

The lower earnings can be attributed to 
the decrease in petroleum demand accom- 
panying the business recession, the down- 
ward trend of product prices, the sub- 
stantial reduction in allowable domestic 
crude oil production and the effect of re- 
strictions on Tidewater imports, Staples 
said. 


Other first quarter results were as fol- 
lows: 
1958 
Total revenue $134,277 
Net production of crude 
oil and natural gas 
liquids, barrels daily 
Natural gas sales, thou- 
sand cubic feet daily 
Sales of refined products 
barrels. daily 


1957 
000 


100,000 108.000 


362.000 291.000 


203 0K 293 000 


Employe Wins $7,700 
In Esso Suggestion Plan 


An Esso Standard Oil Co. employe has 
set a record by winning $7,700 for an idea 
he submitted through the employee-sugges- 
tion program at the firm’s refinery in Baton 
Rouge, La. 

The winner is 


instrument technician 


$158,714,000 





PENNSALT 
CHEMICALS 


ot a a LOD’ oD A | ot 11 @)D) 
COMPANY THEY KEEP 


These are the trademarks of some of the many widely-known 
refineries in the United States and Canada who long have relied 
upon PENNSALT Quality-Controlled chemicals in the mant 
facture of fine petroleum products. 


QUALITY-CONTROLLED CHEMICALS FOR BETTER REFINERY PRODUCTS 


Pennsalt CAUSTIC SODA e@ Pennsalt LIQUID CHLORINE 
Pennsclt ANHYDROUS AMMONIA 
Pennsalt ANHYDROUS HYDROFLUORIC ACID 


PENNSALT OF WASHINGTON DIVISION 


PENNSALT CHEMICALS CORPORATION 
TACOMA, WASHINGTON 


@®_ orrices AND TELEPHONES 


Tacoma, Wash.—MArket 7-9101 
Berkeley, Calif.—AShberry 3-2537 
Philadelphia, Pa.—LOcust 4-4700 


Portiand, Ore.—CApitol 8-7655 
Los Angeles, Calif.—LUdiow 7-6244 
Vancouver, B.C.—PAcific 7578 


Pennsalt 
Chemicals 
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Robert G. Nelson, Jr. Earlier, he received 
a $500 initial award for his idea, and a 
$200 prize the Baton Rouge refinery gives 
each year for the most original and in- 
genious suggestion. To these, he now has 
added a suplemental award of $7,000. 

Nelson suggested an alarm on refining 
equipment to insure prompt detection of 
leaks of petroleum gases such as propane 
and butane. Its operation has prevented 
losses of these valuable products. 

Total awards in Esso’s suggestion 
gram—called “Coin-Your-Ideas” 
the $1 million mark late last year. Through 
Standard of New Jersey, Esso’s parent 
company, the program dates back to 1918 
and is one of the oldest employee-sugges- 
tion systems in industry. 


MCA Will Award Safety 
Achievement Certificates 


Certificates of Achievement will be 
awarded to 397 chemical plants that were 
operated throughout 1957 without a single 
industrial injury, the Manufacturing 
Chemists’ Association announced recently 
A total of 46 MCA member firms are 
represented on the list. 

E. I. du Pont de Nemours & Co., Inc 
heads the 1957 awards list with certifi- 
cate¢ for 78 plants, Allied Chemical Corp 
has 42; Air Reduction Co., Inc., 40; Stauf- 
fer Chemical Co., 32, and American 
Cyanamid Co, and Koppers Co., Inc., 2 
each 

Other recipients 


pro- 
passec 


are Olin Mathiesor 
Chemical Corp., 17; Canadian Industries, 
Ltd., 16; W. R, Grace & Co., 12; Mon- 
santo Chemical Co., 11; Hercules Powder 
Co., Inc., eight; Atlas Powder Co., Unior 
Carbide Corp., six each; The Dow Chemi- 
cal Co., Pennsalt Chemicals Corp., Food 
Machinery & Chemical Corp., five each 
Celanese Corp. of America, Phillips Petro- 





Chemicals 


Wanted 


The National Registry of Rar 
Chemicals, Armour Research Foun- 
dation, 33rd Federal and Dearborn 
Streets, Chicago 16, has received 
urgent requests for the chemicals 
listed below. If anyone has one o1 
even if only one 
inform the 


more, gram quan 
tities, please 
Cyclobutane 
5.5-Dimethylcyclopentadiene 
Tetradecylmethyl ketone 
1-Methylcyclobutene 
1,1,1-Trichloro-2-propanol 
p-Nitrobenzenediazonium p-toluene 
sulfonate 
Propane-1,3-dithiol-2-carboxylic acid 
Chloramide 
N,N’-Dimethyl-decahydro- 
2-naphthylamine 
Perchlorocyclohexane 
Perchlorocyclohexene 
2 ,2’-Thiobis( 4-chloro-6-methyl 
phenol 
N-(2-Naphthyl) phosphoramid 
acid 
Hexadecylmethyl ketone 
3-H ydroxy - 4-methoxycinnami 
Isoferulic acid 
2-Isocyanatopropane 
3. 8,8-Trichloroborazol 
2,3'-Bipyridine 
Pentachlorocyclopentadiene 
3',3”.5',5”-Tetrabromophenolphtha- 
lein ethyl ester, potassium salt 


registry 


Isopral 
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on the FOXBORO 
M/44 INDICATING 
PRESSURE 
TRANSMITTER 


You can check pressure readings 
at a glance on the Foxboro Pneu- 
matic Indicating Pressure Trans- 
mitter. Its open-face, horizontal, 
4-inch indicator scale and eye- 
catching red pointer are clearly 
visible as far away as 20 feet. 

But high readability is just part 
of the story. Actually, this instru- 
ment was engineered from the 
ground up. Makeshift arrange- 
ments have been eliminated, hung- 
on gauges are gone. Everything is 
included in one, neat, ready-to- 
install package. 

Because the indicating pointer is 
direct-connected to element and 
transmitter, calibration is easy .. . 
and you can re-zero the transmitter 
externally. All M/44 components 
are standard, performance-proved 
Foxboro parts. This makes it easier 
to stock and service. 

From its compact, drawn-steel 
case to its tough, polyester plastic 
cover the M/44 is the high-effi- 
ciency, low-cost pressure transmit- 
ter for centralized control and 
operation. All standard ranges. 

Write for complete details. The 


Foxboro Company, 747 Neponset 
Avenue, Foxboro, Mass. 


FOXBORO INSTRUMENTATION FOR INDUSTRY 


REG. U.S. PAT. OFF. 
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leum Co., and National Distillers & Chem- 
ical Corp., four each. 


The Harshaw Chemical Co., and Cali- 
fornia Spray-Chemical Corp., three; Com- 
mercial Solvents Corp., Continental Oil 
Co., Diamond Alkali Co., and B. F. Good- 
rich Chemical Co., two each. 

Receiving one certificate each are 
Houdry Process Corp., International Min- 
erals & Chemical Corp., Oronite Chemi- 
cal Co. Rohm & Haas Co., Shell 
Chemical Corp., Tennessee Corp., and 
Wyandotte Chemicals Corp. Last year, 
certificates for 1956 were awarded to 45 


companies for a total of 355 plants. 

According to the National Safety Coun- 
cil, the chemical industry averages 3.77 
injuries per million man-hours, while the 
rate for all industry is 6.96. The rate for 
days lost in the chemical industry is 36 
percent lower than the national industrial 
average. 


Gasoline Consumed in 1957 
Reached All-Time Peak 


Gasoline consumption reached another 
all-time peak in 1957, with no less than 20 
states each requiring a billion gallons or 
more for motor vehicles, the American 
Petroleum Institute has reported, Califor- 
nia continued to be the nation’s greatest 
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THE QUALITY NAME IN TUBE EXPANDERS... SINCE 1892 


Tube Expanders for Water Tube Boilers 





With Short Mandrel; 
Universal Joint Drive 
for Superheater Header. 


With Short Mandrel and 
Right Angle Gear Drive; for 
round or square headers. 


Continuous research and development in 
Tube Expanders, Tube Cutters and Operating 
Accessories for condensers and boilers has 
been going on at The Gustav Wiedeke Com- 
pany since 1892. The IDEAL Trademark is 
your guarentee of quality. Confidence is 
your assurance that your job will be done RIGHT . . . when 
you use WIEDEKE Specialized Products. Wiedeke Distribu- 
tors in principal cities. Write for new General Catalog 81. 


pet -mect rt? hae AL ae) a 3 Company 
Dayton 1, Ohio 


Series 1500 


Short Mondrels — cll 
sizes, in 3 lengths 


With drum Mandrel for 
straight tubes; use short 
Mandrets for bent tubes. 
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consumer, with Texas, New York, Ohio 
and Pennsylvania following in that order, 
the Institute said in its annual state-by- 
state report on motor fuel requirements 

For the nation as a whole, consumption 
was 57.4 billion gallons in 1957, compared 
with 56 billion gallons in 1956, an in- 
crease of 1.4 billion gallons 

California, which has the greatest num- 
ber of motor vehicles in the country, ac- 
counted for 5.5 billion gallons last year, 
up 128 million gallons over 1956. Texas 
consumption actually declined slightly in 
1957, but not enough to affect its position 
as the No. 2 consumer. Its totals for 1957 
and 1956 were 4.41 billion versus 4.49 
billion gallons. New York required 3.9 
billion gallons in 1957, while Ohio and 
Pennsylvania each consumed 3.1 billion 
gallons. 

Others in the first 10 were Illinois, 2.9 
billion; Michigan, 2.56 billion; New 
Jersey, 1.84 billion; Indiana, 1.71 billion 
Florida, 1.67 billion 

Others in the billion-plus group were 
Missouri, North Carolina, Massachusetts 
Wisconsin, Virginia, Minnesota, 
Iowa, Tennessee, and Kansas 


Esso to Get World's 
Largest Heat Exchanger 


On its way to the Esso A. G. gasoline 
refinery in Cologne, Germany is the lare- 
est single cell air cooled heat exchanger 
ever built. It was designed and manufac- 
tured at the Massillon, Ohio plant of The 
Griscom-Russell Co. The unit has 
heat transfer surface per square foot of 
cell than any other air cooled unit. Total 
transfer surface is 267,000 square feet. It 
will be used as a hydrocarbon vapor con- 
denser and cooler, hydrocarbons 
from 475F to 195F. 

When in service, 1.16 million pounds of 
air will pass through cooling sections. The 
entire unit with its supporting structur 
will weigh over 250,000 pounds wher 
stalled 


Hancock Gets Help at 
Signal Hill Refinery 


Hancock Oil Co. of Calif. has 
out an agreement with several companies 
to cover the loss of its 22,000 bpd gasolin« 
refining capacity at its Signal Hill (Calif 
plant, nearly destroyed recently in a $1 
million fire. 

Arrangements have been made to have 
several other plants refine Hancock crude 
to the company’s specifications. Motor oils 
and lubes will be provided from storag: 
facilities not involved in the fire 

Reconstruction of the plant has started 
and will be complete in about six months 


Georgia 


more 


cooling 


Worker 


Large Coal Gains Predicted 

“Coal reserves in the U. S. are enough 
to last for hundreds of years—long after 
the last drop of crude oil or whiff of 
natural gas has been squeezed out of re- 
serves now known or suspected,” said B 
R. Gebhart, vice president of Freeman 
Coal Mining Corp., Chicago, at a meet- 
ing of the National Assn. of Purchasing 
Agents recently, Gebhart theorized that 
coal, not atomic energy, will increase its 
stature as the electric utilities’ predomi- 
nant fuel by 1975. Basis for the speculaticn 
is that increased use of electricity for 
heating will increase the use of coal by 
generating plants. 

“The coal industry faces some immedi- 
ate problems in competition from im- 
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There is a specific A. P. Green Castable 
for every refractory application in the 
Petroleum Field. Methods of installation, 
including troweling, pouring, and “gun” 
application vary with the particular char- 
acteristics of the job. Each A. P. Green 
eastable refractory is specifically designed 
to provide the required properties of insula- 
tion, strength, abrasion resistance and 
refractoriness for high efficiency operation. 


For detailed information and recommenda- 
tions write the Engineering Department of 
the A. P. Green Fire Brick Company ...or 
call your local A. P. Green distributor. 


im 


KAST-SET 

A. P. Green KAST-SET is a rapid setting, high 
strength refractory castable. Mixed with 
water, it takes on a hydraulic bend without 
the application of heat. KAST-SET will net « 
shrink, has excellent resistance te abrasion, 
and is ideally suited for monolithic linings. 
it may be used at temperatures up te 2700°F. 


KAST-O-LITE 

A lightweight, insulating castable refractory 
recommended for temperatures up te 2500°F. 
it is used fer complete monolithic linings in 
all types of oil stills and heaters, tar stills, 
air heaters, heat treating furnaces, flues and 
stacks, and for furnace hearth insulation. 


CASTABLE INSULATION NO. 20 
A hydraulic-setting castable for temperatures 
up to 2000°F. Recommended for complete 
monolithic linings and lightweight panel 
construction in oil stills and heaters. 


CASTASLE BLOCK MIX 

A hydraulic-setting castable insulation for 
temperatures up te 1600°F. CASTABLE 
BLOCK MIX combines the advantages of 4 
castable material with low conductivity 
and light weight. 


HIGH QUALITY REFRACTORY AND INSULATING CASTABLES 
ASSURE HIGH EFFICIENCY OPERATION OF PETROLEUM EQUIPMENT 


> 


ah: 


ween REFRACTORY 
freer PRODUCTS 


at the Baton Rouge Refinery 
where A. P. Green products are in use. 


TeNL ORE ORL MDOT RN, 
- a e) 


* 


A. P. GREEN FIRE BRICK COMPANY 
Mexico, Missouri, U.S. A. 
PLANTS: 


Mexico, Mo.—Woodbridge, N. J.—Sulphur Springs, Texas, 
Jackson, Ook Hill, South Webster, Ohio * Philadelphia, Pa 
Troy, Idaho * Pueblo, Colo. * Macon, Ga 


IN CANADA: 
A. P. Green Fire Brick Company, Ltd.—Toronto 15, Ontario 


DISTRIBUTORS IN THE PRINCIPAL CITIES OF THE WORLD 
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CASTABLES FOR GUN 
APPLICATION 

SK-7 and KS-4 

were designed for use in combination to 
form composite linings in catalytic 
regenerators, reactors, and other petroleum 
equipment. Frequently a lining utilizing only 
SK-7 or KS-4 will felfill the requirements 

of the job. 

SK-7 

Gun application of SK-7 produces a light- 
weight lining with excellent strength and 
insulating efficiency. Ideal lining for ducts, 
flues and breechings. 

KS-4 

This strong abrasion resistant castable can 
be gun applied with a minimum of rebound 
loss. Recommended for catalytic regenerator 
linings, stack linings, bubble towers, and 
duct linings exposed te abrasion or corrosion. 
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The New ELLIOTT 
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for tube expanding 
in hazardous locations - 


¢ faster-rolling 
* higher maximum torque 
* simpler to use and maintain 


® and costs are low 


These advantages have made the Elliott air magnetic control 


the popular choice of dperators in oil refineries, chemical plants, 


ind other industries. Its secret is a uniquely-engineered design 


ich uses a new concept of torque control: Two powerful 


magnets gi 


instantaneous engagement and dis- 


gagement between air motor driver and driven expander. 
Calibrating dial permits exact settings for torque control. 


Four types of expanders 
3 in. Write for data toduy. 


available for tubes ‘4 in. through 


LAGONDA PLANT, SPRINGFIELD, OHIO 


ee ee ee E 


Headquarters for Tube Cleaners and Expanders 
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ported residual oil and from natural gas 
sold at ‘dump’ rates as boiler fuel, the 
need for expanded research, and high 
transportation costs,” added Gebhart 
“But, with public and Congressional sup- 
port, coal will overcome these difficulties 


Dividends From Oil Boosted 


Oil refiners, including integrated com- 
panies, have issued cash dividend pay- 
ments amounting to $352 million for the 
first five months of 1958 compared to $341 
million in the first five months of 1957 
according to the Department of Com- 
merce 

The payments for May alone were $6 
million, equalling those of a year ag 

The Commerce Department noted that 
oil and chemical company payments in 
the January-May period this year wer: 
the exception to the general decline 


marked up by other manufacturers 


American Oil Co. Cited 
For Space Publicity Work 


Educators and industrial leaders have 
been called upon by Rep. L. W. O’Brien 
D-N.Y.) to help convince the public of 
the urgency and rewards of space explora- 
tion 

O’Brien made his remarks to the House 
after the passage of a bill creating a new 
National Aeronautics and Space Adminis- 
tration. Asking for “massive public sup- 
port,” O’Brien cited the American Oil Co 
for its “enlightened business leadership” 
preparing a brochure on outer space fo 
distribution to motorists at its service sta- 
tions. Its title is “Venture Into Space 


Kalichevsky Loan Fund 
Organized at Lamar Tech 


A student loan fund is being established 
at Lamar State College of Technology 
Beaumont, Texas, by friends of the late 
Dr. V. A. Kalichevsky, internationally 
known chemical engineer, who relied on 
a similar fund when he attended colleg: 

The fund, to be known as the Kalichev 
sky Memorial Student Loan Fund, is be- 
ing established by numerous persons who 
are sending voluntary contributions to the 
college, it was announced by Dean N. H 
Kelton. Although the fund is not yet ade- 
quate for widespread use, he said, con- 
tributions are continuing to arrive 

Those who wish to contribute to the 
fund should make checks payable to the 
college and send them to Dean Kelton. 
specifying that the moniey is to be used for 
the memorial fund 


Leading Oil Companies Are 
Charged in Antitrust Suit 


['wenty-nine of the nation’s leading oil 
and refining companies were indicted by 
federal grand jury on May 29 for “price 
fixing.” The indictment charges that at 
some time 1956 the defendants and 
other persons engaged in an unlawful con- 
spiracy to “raise, fix, and stabilize the 
prices of crude oil and automotive gaso- 
line” in violation of the Sherman Anti- 
trust Act 

The Justice Department’s case will be 
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: An important message to every sulfuric user : 


interested in spent acid recovery... 


GENERAL CHEMICAL Plants 


are equipped to handle spent acid for you 


ANACORTES WORKS 
Anacortes, Washington 


BATON ROUGE WORKS 
Baton Rouge, Louisiana 
BAY POINT WORKS 
Port Chicago (San Francisco), California 
BUFFALO WORKS 
Buffalo, New York 
CALUMET WORKS 
Hegewisch (Chicago), Illinois 
DELAWARE WORKS 
North Claymont, Delaware 
DENVER WORKS 
Denver, Colorado 
DETROIT WORKS 
River Rouge, Michigan 
EAST ST. LOUIS WORKS 
East St. Louis, Illinois 
ELIZABETH WORKS 
Elizabeth, New Jersey 
EL SEGUNDO WORKS 
£1 Segundo (Los Angeles), California 


RICHMOND WORKS 
Richmond (San Francisco), California 


lied 
hemical | 
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General Chemical provides industry 
with sulfuric acid from 18 producing 
points, located in major centers of com- 
merce from coast to coast. Of these, 12 
are equipped to handle spent acid—pro- 
viding unmatched experience, service 
and facilities to customers interested in 
spent acid recovery. 

Relatively high strength, impure sul- 
furic presents many problems of han- 
dling and disposal. With General’s help 
you may be able to turn this costly 
nuisance into an economic asset. 

Whether we can help you or not de- 


pends on a number of factors: The acid 
strength . .. The nature and amounts of 
contaminants . . . The tonnage avail- 
able . . . The distance of your location 
from our nearest plant. Generally, spent 
acids containing 70%-80% sulfuric 
acid, or higher, can be reclaimed if they 
do not contain impurities harmful to 
the equipment. 

Our experience in solving spent acid 
problems of every kind is at your serv- 
ice. For further information, write or 
call your nearest General Chemical 
office. 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N. Y. 


Offices: Albany * Atlanta * Baltimore * Birmingham ¢ Boston « Bridgeport « Buffalo « Charlotte « Chicago 
Cleveland (Miss.) * Cleveland (Ohio) * Denver * Detroit * Houston « Jacksonville * Kalamazoo *« Los Angeles 


Milwaukee * Minneapolis * New York ¢* Philadelphia * Pittsburgh «+ 


Portland (Ore.) © Prov ce 


San Francisco * St.Louis * Seattle * Kennewick, Vancouver and Yakima (Wash.) 
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tried by a six-man team of lawyers, led 
by the department’s chief attorney, J. E. 
McDowell, who has been identified with 
antitrust cases for many years, 


Charged in the indictment were: Arkan- 
sas Fuel Oil Corp., Ashland Oil & Re- 
fining Co., Atlantic Refining Co., Carter 


Oil Co., Cities Service Oil Co., Continen- 
tal Oil Co., D-X Sunray Oil Co., Gulf 
Oil Corp., Humble Oil & Refining Co., 
Magnolia Petroleum Co., Monsanto Chem- 


here is the | ical Co., Ohio Oil Co., Phillips Petroleum 


Co., Shell Oil Co., and Skelly Oil Co. 


COVLOSLOAL 





Also, Sun Oil Co., The Texas Co., Tide- 
‘ | water Oil Co., Indiana Oil Purchasing Co.., 
a rn swe r Sinclair Crude Oil Co., Sohio Petroleum 
eee Co., Esso Standard Oil Co., Sinclair Re- 
fining Co., Socony Mobil Oil Co., Stand- 
ard Oil Co. (Ind.), Standard Oil Co 
| (Ohio), Cities Service Co., Sinclair Oil 
| Corp., and Standard Oil Co. (N. J 
Justice Department's antitrust chief, 
| Victor R. Hansen, said of the suit, “there 
are two things to keep in mind. First, 
| there are many other fields where the gov- 
ernment has brought more antitrust ac- 
| tions than the oil industry. Second, we 
| don’t pick out some industry and then go 
| after it. We respond, in a large part, to 
complaints. In fact, more than 70 percent 
of all antitrust actions brought by the 
| Justice Department are based on com- 
plaints made by members of the particu- 
lar industry involved.” 

Reactions to the government's charges 
have been explosive, Robert G. Dunlop, 
president of Sun Oil Co., said that, “from 
what I have been told it seems to me a 

| preposterous shotgun indictment that 
| surely cannot be based on any factual evi- 
| dence.” 

Morgan J. Davis, Humble Oil president, 
| denied that Humble has conspired with 
| anyone to commit “any unlawful act,” and 
| said long-practiced methods of crude oil 

, | and product pricing violate no laws. He 
—— ; | called the action “deplorable” and “un- 
Se a and it’s custom fitted to your | founded politically inspired criticisms.” 

W. F. Kenney, vice president and gen- 

individual thermal insulation NEECdS _ | eral counsel of Shell Oil, said “there is, 


of course, no basis whatever for the gov- 
Protect your thermal insulation from weather, water, chemical and | ernment’s charge that Shell got together 


physical damage. For the first time in the thermal insulation field here with anyone to raise the price of gasoline 
is a series of bulletins clearly outlining and solving every known | or crude oil anywhere.” “The government 
problem in the protective and preventive maintenance of thermal lawyers and economists,” he added, “seem 
insulations on piping, ducts, vessels, and other equipment. | to be so obsessed with dreaming up non- 

Unnecessary insulation breakdown, equipment failures and costly existent conspiracies that they cannot 
repairs can be prevented when you follow a Foster system for complete understand “28 normal processes of a com- 
insulation protection. a ae 

A card, letter or phone call will bring you the appropriate Foster fact- 
packed Bulletin describing and recommending the correct use of mastics, ERRATA 
He napa onan SS aT ENE — ee The authors of “How Computers Aid 
jation protection POSaraes Your wes rae ar ones “ore ee 3 ° Economic Studies’ Petroteum REFINER, 
work with you in developing an efficient, economical protection system. 37, 6, June, 1958, have called attention 
to two typographical errors. 

On page 153 the equation for “Un- 
certainty in the Cost-plus-Return” should 





~ 


Se for thermal insulation 


4q . . 
“Eas. »? 4635 W. GIRARD AVE. « PHILA. 31, PA. On page 161 under “Estimation of 
Working Capital” the equation should be: 


BENJAMIN foster co. 


i 





> fi, a, and 
1 i= 
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WOLVERINE 


PUBLISHED BY WOLVERINE TUBE DIVISION 


How Wolverine Trufin® Type S/T Saves Time 


and Money for Aurora Gasoline Company 


BY ERNEST DODD 


In the Michigan refineries of Aurora Gasoline Company, Wolverine Trufin 
Type S/T—the integrally finned tube for shell and tube heat exchangers 
—is helping Aurora boost capacity and increase on-stream time by reducing 
costly shut downs for cleaning. Just take a look at the following examples: 


EXAMPLE 1 


A Trufin-tubed naphtha condenser still on stream after five continuous 
years of operation without downtime for cleaning on the shell side. In 
addition this unit has maintained throughput at a level 70% higher than 
the plain tube unit it replaced. 


EXAMPLE 2 





Five Trufin-tubed heat exchangers used in a gas concentration unit have 
been on stream continuously for more than two years without requiring 
shell side cleaning 


EXAMPLE 3 

Four Trufin-tubed heat exchangers used in the catalytic cracking unit's 
condensing-subcooling service are still going strong after three years of 
continuous service without shutdown for cleaning on the shell side. 


Small wonder indeed that Aurora engineers have placed ‘their. stamp of 
approval on Wolverine Trufin Type S/T heat exchanger tube. In addition 
to the benefits described above, Wolverine Trufin, because of its extended 
surfuce, transfers more BTU’s per foot of tube — making possible sub- 
stantial savings in direct tube costs. 


For your heat exchanger and condenser tube needs why not follow the 
lead of Aurora Gasoline Company—specify Wolverine Trufin Type 
S/T—experience for yourself the increased efficiency and savings this 
integrally finned tubing will bring your way. 


GET VALUABLE BOOK FREE 


Detailed breakdowns in cost dif- Wolverine’s new “Design and 
ferentials between prime surface Cost Comparison of Heat Ex- 
and integrally finned condenser changers” book. Write for your 
tubes are graphically explained in free copy—TODAY! 


Wolverine Trufin is available in Canada through the Unifin Tube Division, London, Ontario. 


CALUMET @ HECLA. INC 


ensues WOLVERINE TUBE 
URANIUM DIVISION & or 
CRUG WESC CALUMET & HECLA, INC. 

TD 





17236 Seuthfield Road 
Allen Perk, Michigan 


& HECLA OF CANADA LIMITED 
wo TUBE DIVISION 
CANADA VULCANITER @ EQUIPMENT C t 

UNIFIN TUBE DIVISION 





FACTS YOU SHOULD KNOW ABOUT WOLVERINE TRUFIN TYPE S/T 


In modern heat transfer applications engineers are obtain- 
ing new standards of efficiency through the use of extended 
surface heat exchanger tube. Such a tube is Wolverine Trufin 
Type S/T—the original integrally finned tube—developed 
and pioneered by Wolverine Tube. Listed below are some of 
the time and money-saving benefits made possible through 
the use of this exclusive Wolverine product. 


Trufin is an extended surface tube—with fins extruded right 
from the tube wall—it has more than 22 times the outside 
area of plain tube. Less tube is required because Trufin 
transfers more BTU’s per foot of tube. 


Fewer tubes mean smaller shells, tube sheets, baffles, etc. 
This means greater savings in materials required. 


Fewer tubes mean fewer holes to drill—less rolling-in oper- 
ations. Direct result: substantial savings in labor costs. 


FEWER TUBES MEANS SMALLER SHELLS 


To transfer a given heat load—when Trufin is used—much 
less weight of overall tube metal is required. This is a real 
saving when expensive alloys are necessary. This is of great- 
est importance when alloys are in short supply, as a given 
amount of metal in Trufin transfers much greater heat loads. 


Lighter units using less structural support can be designed 
because of the material savings made possible by Trufin. 
This is vital when units are to be super-structure mounted. 


Maintenance costs are reduced. Costs of replacement tubes 
are slashed; fewer tubes result in less cleaning time, longer 
on stream time. Actual operating data proves Wolverine 
Trufin withstands fouling for longer periods than prime 
surface tube. This increases intervals between “turnarounds”. 


CALUMET @ HECLA, INC 


PLANTS IN DETROIT, 


EXPORT DEPT 








THIS IS 
WOLVERINE TRUFIN 
TYPE S/T 





& 


MICHIGAN AND DECATUR, 





Smaller, lighter units result in easier handling and lower 
shipping charges. 


Where space is at a premium — as in replacement units — 
Trufin-tubed bundles will increase capacity with the same 
number of tubes. 


These are but a few of Wolverine Trufin’s many advantages. 
For more complete information write for your copy of the 
Trufin Catalog. Do it TODAY! 


x KX PF 


NOW! Bonpb-RESISTANCE TESTING 
FOR BI-METAL TUBE 


4h 4 


A new Wolverine Heat Transfer Tester has been developed 
which accurately measures bond-resistance of Wolverine 
Trufin Type L/C and other bi-metal tubes. 


Exhaustive tests during manufacture have shown bond re- 
sistances of Type L/C to be negligible. This is another step 
by Wolverine to insure your receiving the highest tubular 
quality. 


WOLVERINE TUBE 
CALUMET & mOeLA, inc. 


17236 Southfield Road 
Allen Park, Michigan 





ALABAMA. SALES OFFICES IN PRINCIPAL CITIES 


13 E. 40TH STREET. NEW YORK 16, N. Y 





— Changing Times — 


The proposed merger of Suntide Refin- 


ing Co., Corpus Christi, Texas, into Sunray 
Mid-Continent Oil Co., which had been the 
subject of a memorandum entered into 
between the two companies, has been 
abandoned because of objections from a 
large block of stockholders. 


Texas Butadiene and Chemical Co., has 


sent the first shipload of butadiene ever | 


to be moved across the ocean. It went 
from Port Houston to Emden, Germany 
From there the 1,700 ton shipment will 
go to the Chemische Werke Huls plant at 
Marl Recklinghausen, Germany. 


Socony Mobil’s 35,000-bpd refinery at 
East Chicago, Ind., will be completely shut 
down throughout this month because of 
high inventories and difficulties in vacation 
scheduling. 


New labor agreements have been signed 
by Union Oil Co. of Calif. and the Inde- 
pendent Union of Petroleum Workers, Inc. 
Existing wage rates and other compensa- 
tions will r i hanged for th 
year. 





Sun Oil's Industrial Products depart- 
ment has announced @ new type of Rail- 
read diesel engine lubricating oil known 


as “Sunvis HD 340”. It’s designed to pro- | 


vide superior performance in the new 
higher horsepower locomotives, and rc- 
place conventional lubricants now in use 


A new multi-service grease which com- 
bines the advantages of many different 
greases into one product hes been de- 
veloped by Seocony Mobil. Mobilpiex EP 


is the result of over a decade of experi- | 


mentation and field testing. 


The Oriental Refining Co. of Denver has 
been purchased by Flank Oil Co., a Cal- 


gary, Canada and Billings, Mont., oil ex- | 


ploration and production firm. The total 


sale price was reportedly in excess of $6 | 


E. B. Badger & Sons, Ltd., has changed | 
its name to Stone & Webster Engineering, | 


Ltd., and the name of its Australian sub- 


sidiary to E. B. Badger & Sons Pty. In a | 
similar move, Etablissements Badger S. A. | 
will become Stone & Webster Engineering 

$. A., and a new company will be formed | 


in the Netherlands to be known as Stone 
& Webster Engineering N. V. 

A more effective fire extinguisher for 
gasoline or fuel oil fires is under develop- 
ment at the Naval Research Laboratory. 
Scientists at the lab have come up with a 


powder that is twice as effective in putt- | 


ing out fires as any other powder now be- 
ing used, the Navy says. 


Hancock Oil is probing into cause of 


May 22-23 fire at Signal Hill (Calif.) re- 


finery. C. F. Braun Co., and Ralph M. | 


Parsons Co., are investigating cause, extent 
of damage, and cost of repairs. 


Texaco won't close its 8,000-bpd Sun- 
burst refinery, as was announced last year. 
Refinery will continue operation at re- 
duced levei, employing about 110. 


Charles H. Prien, chief of Denver Re- 
search Institute’s chemical division, pre- 
dicts 50,000 bpd-100,000 bpd production 
of shale oil from Colorado’s western slope 
by 1963. Prien said Union Oil and an- 
other firm will be in operation by 1963. 


July, 1958—PetTROLEUM REFINER 





TRUSCON CHEMFAST 


Combats Extreme 


Corrosion Conditions ! 


An investment in Chemfast protection now will pay you main- 


tenance dividends for years to come. Check these Chemfast 
features . . . they'll save money for you! 


e@ Contains Devran Epoxy Resin 
e@ Resists Chemicals 


e Exceptionally durable for interior or 
exterior 
Resists excessive abrasion 
High Operating Temperatures — 
Up to 350°F. 
Available in functional, morale- 
building colors 


Chemical resistance effective on wood, 
metal and masonry surfaces 


Apply by conventional methods 

including hot spray 
Truscon qualified representatives will provide prompt inspec- 
tion, color guidance and consultation without obligation. 
Send Coupon Now For Full 


Information! 


aai- 
—_ ae 


Ba ye te TRUSCON Laboratories 
sabe ecru 1700 Caniff, Dept. 4.3 
Detroit 11, Michigan 
* 


(_] Send information on Chemfast. 
{(_] Have Representative call for appt. 

Industrial Mointe 
Division of Devoe & Raynold 


mM 








L 
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_ MEETINGS CALENDAR 


1958 


JULY | 
é 24-25 | Fifth Annual Symposium on Com- 
puters and Data Processing, 
Albany Hotel, Denver. 


> a a 
| -14 Society of Automotive Engineers, 
National West Coast Meeting, 


Ambassador Hotel, Los Angeles. 
American Institute of Chemical 

Engineers, Heat Transfer Meeting, 

Edgewater Beach Hotel, 

Evanston, Ill. 


American Petroleum Institute, Ol! 
Information Committee Meeting, 
Hotel Statler, Boston. 
ee Engineering Conference, 
Massachusetts Institute of Tech- 
nology, Cambridge, Mass. 
American Society of Mechanical 
Engineers, International Confer- 
ence on Air Pollution, Hotel 
Statler, N.Y. 
American Chemical Society, Fall 
Meeting, Chicago, Site 
Unre . 
National Petroleum Assn., 56th Annual 
eeting, Traymore Hotel, Atlantic 
Cc ity, N.J. 
Instrument Society of America, 13th 
Annual Instrument- Automation 
Conference and Exhibit, 
Philadelphia Convention Hall. 
American Institute of Electrical 
ngineers, Conference on 
. i Petroleum, Baker Hotel, Dallas. 
While Connecting & ‘ American Society of Mechanical 
‘ 2 : P Engineers, Process Industries 
Disconnecting . a a wg Hotel Statler, 
. Buffalo, N 
Instrument Society of America, 
Annual Instrument Automation 
Conference and Exhibit, Phil. 
Natural Gasoline Assn. of America, 
Rocky Mountain Regional Meet- 
ing, Gladstone Hotel, Casper 
Wyoming. 
American Society of Mechanical 
Engineers, Petroleum Mechanical 
Engineering Conference, 
Cosmopolitan Hotel, Denver. 
Standards Engineers Society, 7th 
Annual Meeting, Benjamin 
Franklin Hotel, Philadelphia. 
Western Petroleum Refiners Assn., 
| Rocky Mountain Regional Tech- 
nical-Industrial Relations 
Meeting. 
American Society of Mechanical 


Quick Connect | 
Tube Fittings 


Western Petroleum Refiners Assn. 
fhird Annual Stream Pollution 
and Waste Dis 1 Conference, 
Lassen Hotel, Wichita. 

National Assn. of Corrosion Engineers, 
Northeast Regional Meeting, 
Boston. 

American Society of Mechanical 

. : ‘ Engineers Fuels Meeting, Old 

With Swagelok Quick Connect there is sunt Constort Hotel, O58 Feine 

som > Wie 
; ; | 3-15 National Electronics Conference, 14th 
no pressure drop during disconnec- anak temaan es Ghenneenie 
: Research, Development, and 
tion...no loss of pressure when the Application, Hotel Sherman, 
| Chicago. 
unit is disengaged. American Gas Assn., Annual Con- 
| vention, Atlantic City, N. J., 
y ? : | Site Unreported. 
Compact design and swivel rotation at } 15- Second Energy Resources Conference, 
| “Energy and Its Impact on 
sealing point of Quick Connect permit ers Sane Suleae Hate, 
_ ‘ . — National Assn. of Oil Equipment 
greater mobility with portable units. Jobbers, Annual Convention and 
fh a Show, Hotel Adolphus, 


: Yall: 
Swagelok Quick Connects can be used National Assn. of Corrosion Engineers, 
Annual Conference and Exhibition 


with both metal and plastic tubing. of South Central Region, Roosevelt 
Hotel, New Orleans. 
American a Institute, 
eae ° ° . | Meeting of Committee on Dis- 
For additional information write Dept. 04 posal of Refinery Wastes, 
Statler-Hilton Hotel, Dallas. 
Society of Automotive Engineers, 
National Meeting, Lord Baltimore " 
Hotel, Baltimore, Md. 
Western Petroleum Refiners wd 
Session on Refinery Technol 
and Industrial Relations Meeting, 
Rufus Garrett Hotel, El Dorado, 
Ark. 


CRAWFORD FITTING COMPANY - 884 East 140th Street - Cleveland 10,O0hio | ~~~ a : 
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“Bimetal Freeze-up” Can Be 
More Serious Than Dial 
Fogging Problem 


The first sign of moisture in a dial ther- 
mometer usually shows up as condensa- 
tion inside the dial glass. You are 
probably familiar with this dial fogging 
problem which causes difficult reading 
and the eventual corrosion of the bi- 
metallic element. You may not, how- 
ever, be familiar with another and 
actually more serious moisture problem 
—bimetal “freeze-up.” 


Both dial fogging and bimetal freeze-up ore 
permanently prevented by RMC's dry air 
hermetic sealing process. 


If moisture is sealed in, or enters a 
thermometer dial it will find its way 
to the bimetal element. Then at ex- 
treme low temperatures this moisture 
freezes on the element and bearing 
surfaces, and the bimetal element will 
not function should the temperature go 
lower. Therefore, the operator of the 
equipment would never know that the 
temperature had gone below the last 
indication when the element became 
frozen. 

Here’s what makes such a condition 
hard to spot. The thermometer would 
operate properly again after a tem- 
perature rise of perhaps 20°, and would 
continue accurate indication even 
though the fluid dropped again to an 
even lower temperature than before. 
However, after it remained at the new 
low for a few hours, it would again freeze 
up. Then, as before, any further drop 
in temperature would not be indicated. 

Only a dry-air hermetic seal, as used 
by RMC, can prevent both dial fogging 
and bimetal freeze-up. RMC even goes 
a step further by providing for recali- 
bration at any time without breaking 
the air-tight seal. An externai dial reset 
screw—exclusive with RMC—permits 
recalibration without opening the in- 
strument in any way. 


Industrial Needs Call For 
Magnetic Liquid Level Gauge 


Magnetic drive 

provides accurate 

readings with 

complete safety in 

all types of liquids 

under pressure. 

RMC Magnetic 

Level Gauges 

meet require- 

ments of the Un- 

derwriters’ Labo- — 
ratories and A.S.\ Code. 


Write, wire or phone —tell us your 
requirements for indicating instru- 
ments, and let RMC engineering skill 
provide the answers. Rochester Mfg. 
Co., 38 Rockwood St., Rochester 10, 
N. Y. 
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These RMC thermometers have just been submerged in water for 15 minutes—the first of 
a series of severe tests given RMC thermometers to make sure hermetic seal is perfect. 


We make certain that moisture will 
never bother your RMC thermometer 


The RMC hermetic sealing process makes absolutely certain that humid air 
will not be sealed in the instrument and locks all moisture out permanently. 
Each thermometer then goes through a series of severe tests. Only those with 
perfect sealing are accepted for delivery. When you order from RMC you get 
the only industrial thermometer that can never be affected by internal dial 
fogging or bimetal freeze-up. 


ROCHESTER MANUFACTURING CO., INC. 
38 ROCKWOOD STREET + ROCHESTER 10, N.Y. 


LIQUID LEVEL, TEMPERATURE and PRESSURE INSTRUMENTS 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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‘JOP UNIVERSAL OIL PRODUCTS Company 
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United Improves 

Flexibility And 
Economics With 
Fluid Catalytic 

Cracking Unit 


by H. A. Logan Jr., 


President 


United Refining Company 
Warren, Pennsylvania 


On June 23, 1957, United Refining Com- 
pany completed 55 years in the refining of 
petroleum products. As auspicious as this 
occasion may have been, we did not cele- 
brate in the usual sense. Rather, we con- 
cerned ourselves with future plans, in which 
a 2,500 BPSD UOP Fluid Catalytic 
Cracking unit, on stream May 5, 1957, has 
a significant part. Indeed, it is a happy 
feeling for us at United to know that we 
are going into our 57th year so well equip- 
ped for continuing our tradition of service 
to our customers by providing top quality 
petroleum products. 


Cat Cracker proves best 


Early in 1956, we approached Universal Oil 
Products Company, licensor of petroleum 
refining processes, for assistance in planning 
our modernization program. Because of our 
particular need, UOP suggested the Fluid 
Catalytic Cracking unit. But before making 
a final selection, we organized a thorough 
and complete study of the problem, includ- 
ing all available alternatives, to determine 
the process that would both allow us to 
best serve the needs of our customers with 
high-quality products, and to do so at rea- 
sonable initial investment and operating 
costs. As a result of this study, we found 
that the UOP Cat Cracker was the most 
satisfactory choice for us because the proc- 
ess afforded United a greater flexibility in 
charge stocks, better quality of products, 
and lower investment costs. With the addi- 
tion of the UOP Fluid Catalytic Cracking 
unit, our refinery is equipped to process a 
much larger volume of Mid-Continent crude, 
which will account for the major proportion 


> 


PETROLEUM REFINER—V ol. 37, No. 7 





H. A. Logan Jr. 


of our light products. Thus, we now have 
a much broader base of operations, a greater 
flexibility, and a more favorable economic 
position than before. 


30% to 50% yield increase 


As is true with other refiners, we are vitally 
concerned with yield. Since the UOP Fluid 
Catalytic Cracking unit was placed on 
stream, our gasoline yield has increased from 
30% to 50% with a corresponding reduction 
in the production of lower value middle 
distillates. The cat cracker has provided us 
with a greatly improved octane potential. 
Today we are marketing premium and reg- 
ular gasolines with octane ratings which 
rank among the highest in the country. As 
a plus feature, the UOP Fluid Catalytic 
Cracking unit has given us an improved 
realization for the middle of the barrel. We 
are producing one new product from the 
cat cracker, LPG, that we have not pre- 
viously marketed. 

After several months of operation, I can 
say that our original assumptions in the 
selection of the UOP Cat Cracker have been 
justified. Since our start-up we have con- 
sistently operated at design capacity or 
above, and our yields have been better than 
UOP’s estimates. 


For the future... 


Our 55th anniversary came at a time when, 
undoubtedly, more is expected from petro- 
leum products than at any other year in 
our history. Over the years, we have devel- 
oped a reputation for product quality which 
we have maintained through the application 
of the very latest refining technology. At 
United we use to maximum advantage both 
the processing know-how of our many years 
in the refinery business and the technology 
researched, developed, and made available 
to us by refinery specialists such as Universal 
Oil Products Company. In the future we will 
continue to operate in this tradition. 
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What's Happening ... 





... Among Men in the Industry 


Silas B. Ragsdale Honored 
For Service to Journalism 


Silas B. Ragsdale, editorial director of 
the Prerroteum REFINER and a di- 
rector of Gulf Publishing Co., was hon- 
ored recently for his service to journalism 
in Texas over the past 40 years. Tributes 
of every description were paid to the vet- 
eran journalist at the Galveston (Texas) 
Press Club’s first annual Public Installa- 
tion Banquet on May 29. 

Ragsdale served as managing editor of 
The Galveston News-Tribune for almost 
a quarter of a century, during which 
scores of Texas journalists received their 
first newspaper training under him. He 
joined the staff of The Galveston News 
after graduating from the University of 
Texas, where he served for two years as 
editor of The Daily Texan, student publi- 
cation. His first job on The Galveston 
Daily News was as a reporter. The same 
year he joined the staff, in 1918, he was 
promoted to city editor. He left Galveston 
in 1920 to join the Gulf Publishing Co., 
and quickly advanced to managing editor 
of The Oil Weekly, the forerunner of the 
present World Oil. He returned to Gal- 
veston in 1921 to rejoin The News staff 
as news editor. In 1923 he became man- 
aging editor of The News and in 1926 
was named managing editor of The Trib- 
une as well. 

Ragsdale was managing editor of The 
Galveston News-Tribune until he left Gal- 
veston in 1944 to again become managing 
editor of The Oil Weekly. He has been 
with Gulf Publishing Co. since that time, 
and has been REeEFINER’s editorial di- 
rector since March, 1955. Previously, he 
was managing editor of the magazine. 

Ragsdale’s life in both Galveston and 
Houston has been marked with service in 
many civic as well as journalistic organ- 
izations. In Galveston he was a director of 
the Chamber of Commerce for several 
years, and was the first chairman of the 
publicity committee. He was also a mem- 
ber of the national council of the 
Y.M.C.A. from 1935 to 1938. He also 
was active in the Salvation Army, the 
Rotary Club, and Freemasonry. 

In Houston he was chairman of the 
information committee of the Chamber of 
Commerce for two years, and was presi- 
dent in 1953-54 of the Downtown Rotary 
Club of Houston, the fourth largest in 


the world. He is a member of the Sons of. 


American Revolution, the Sons of the Re- 
public of Texas, the Houston Nomads and 
the Presbyterian Church. He is an elder 
in the First Presbyterian Church of Hous- 
ton. 


He is a member of the Ex-Students As- 
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Silas B. Ragsdale 


sociation of The University of Texas and 
is a member of the Distinguished Service 
Chapter of Delta Tau Delta. He has been 
listed in Who’s Who in America since 
1943. 


Ragsdale has been active in many jour- 
nalistic organizations, including Sigma 
Delta Chi, professional journalistic fra- 
ternity. He has been a director of both 
the Texas Gulf Coast Chapter and the 
Texas Association. He was a co-chairman 
of the first Houston Journalism Assembly. 


A. Denys Cadman, formerly employe 
relations manager of British American Oil 
Co., has been appointed executive repre- 
sentative for Gulf Oil Corp., with head- 
quarters in New York. A native. of Bir- 
mingham, England, Cadman was educated 
at Harrow School, England; . Grenoble 
University, France; and at Harvard Uni- 
versity. In 1930 he joined Humble Oil 
& Refining Co., later joining the market- 
ing department of Standard Oil Co, (New 
Jersey). In 1938 he became lubrication 
sales manager for Huasteca Petroleum Co., 
Mexico City. 

Cadman joined B-A in 1945, serving as 
assistant general sales manager, eastern 
region, until 1949, and then as manager 
of central region. He was appointed em- 
ploye relations manager for British Ameri- 
can in 1952. 
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Dr. James A. Tong, president of So- 
cony Mobil Oil Co. de Venezuela, recently 
received the University of Arizona’s 1958 
Alumni Achievement Award. He was se- 
lected from among more than 75,000 
alumni on the basis of “achievement in his 
profession and contribution as a citizen.” 

After receiving his B.S. degree from 
Arizona, Dr. Tong attended Oxford Uni- 
versity, where he earned B.A. and M.A 
degrees. He received his Ph.D. degree in 
geology from the Johns Hopkins Univer- 
sity in 1930, and an honorary degree as 
“Mining Geologist” from the University 
of Arizona in 1945. Dr. Tong has spent 
most of his working life in Venezuela, as 
a geologist, oil company manager, and 
finally president since 1956 


P. Cc. Spencer has been appointed treas- 
urer of the Fifth World Petroleum Con- 
gress, Inc. He is chairman of the board 
of Sinclair Oil Corp. Spencer succeeds B 
B. Jennings who relinquished the appoint- 
ment on his retirement from Socony Mobil 
Oil Co. of which he was chairman of the 
board. 

The fifth World Petroleum Congress 
Inc. is organizing a six-day international 
meeting of petroleum scientists which is 
convening in New York on May 30 next 
year. 


G. E. Kellliis of Sinclair Refining Co. has 
been installed as chairman of the New 
York section of the American Society of 
Lubricating Engineers, the group has an- 
nounced. Other officers for the coming 
year are: L. E. Hoyer, American Brake 
Shoe Co., vice chairman; J. Malych, 
American Oil and Supply Co., secretary; 
and C. A. Geiser, Tidewater Oil Co., 
treasurer. The New York section takes in 
New York City, all of New Jersey and a 
part of Connecticut, 


Arthur Eric C. Drake has been ap- 
pointed to the board of directors of The 
British Petroleum Co. 
Ltd. He is a director 
of British Petroleum 
Trading Ltd., the 
company’s principal 
trading subsidiary. 
From December, 1952 
to March, 1954 he 
served as the 
pany’s representative 

in the U. § 
Educated at Shrews- 
bury and Pembroke 
: College, Cambridge, 
= Drake joined the 
a company then Anglo- 
Iranian Oil Co in 
1935. He was sent to Iran in 1938, and 
in 1944 became commercial superintendent 
in the General Refineries organization. He 
later acted as commercial manager and 
manager in Baghdad. In 1951 he was ap- 
pointed general manager in Iran and Iraq. 
He then went to Australia for negotiations 
with the Australian Government which re- 
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To combat chemical and solvent action... 


WRAL 


Choose a 


JM Teflon Packing! 


They're chemically inert... available immediately in the J-M Chempac line 


July, 1958 


Reports from the field are the proof: you just 
can’t beat J-M Teflon packings and gaskets for 
resistance to the constant attack of chemicals 
and solvents! 
That’s why we say . . . you'll find the answer to 
any corrosion problem in the J-M Chempac line 
. available in pure Tefion, or Teflon combined 
with asbestos. The latter construction offers the 
excellent sealing and heat resistance of asbestos, 
plus the added protection of Teflon against 
chemical and solvent action. 
You'll find Chempac Teflon Packings in 
moulded and braided types for pumps 


and valves . . . in a wide range of flange and 
envelope-type gaskets . . . in rings, cups, sheets 
and tapes. Moreover, we can tailor-make pack- 
ings, gaskets and precision-moulded parts to 
your exact specifications. Important, too, our 
new Teflon production facilities assure prompt 
delivery in any quantity you need. 


Ask your Johns-Manville Packing Distributor 
to help you select the right Chempac Tefion 
Packing for your application—or write Johns- 
Manville, Box 14, New York 16, N. Y. In 
Canada, 565 Lakeshore Road East, Port Credit, 
Ontario. Ask for Brochure PK-124A. 


~—@C® Jouns-Manvine FY) 


PETROLEUM REFINER 
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7 his pair of 200 KW Murray Turbine . 4 
generators supply constant, around-the- 

clock electrical power in a mid-western 

plant. 





©, 


LOW COST 
Power 


PACKAGE 
FOR THE 
3% SMALL PLANT 


C2 


The Murray Design 75 — 400 KW Tur- 
bine generator sets provide all the safety 
and economy features of the most mod- 
ern larger designs — and at the same 
time offer the advantage of low initial 
cost and maintenance. 


6, 





C2 
52K 


Murray Turbine generator sets can also 
be furnished in ratings from 500 KW 
to 3,000 KW. Your Murray Representa- 
tive will give you details. Write for his 
name today. 


KKK 6,6,9, 


o, 


rray 


MURRAY IRON WORKS COMPANY e BURLINGTON, IOWA 
Builders of Steam Power Equipment for Nearly a Century 
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Men in the Industry .). J 


sulted in the signing of the Kwinana oil 
refinery agreement in March, 1952. 

After serving as representative in the 
U. S., Drake held senior posts at the head 
office in London, and was appointed di- 
rector of British Petroleum Trading Ltd 
in February, 1957. 


Dr. Bernard M. Sturgis, director of 
the Du Pont Co.’s petroleum laboratory, 
has been named secretary of the division 
of petroleum chemistry of the American 
Chemical Society. Dr. Sturgis graduated 
from DePauw University and obtained his 
Ph.D. degree in chemistry from M.LT. 
He joined Du Pont in 1936 as a research 
chemist in the rubber chemicals field. He 
was assigned to the company’s petroleum 
laboratory in 1951 and whs named direc- 
tor in 1956. : 


Piercy 


Donald M. Cox has been appointed 
general manager of Esso Standard Oil 
Co.’s supply department. He succeeds 
George T, Piercy, who becomes assistant 
manager of the coordination and petro- 
leum economics department of Standard 
Oil Co. (New Jersey), Esso’s parent com- 
pany. 

Cox has been assistant general manager 
of supply for Esso Standard since Decem- 
ber, 1956. He moved to New York at that 
time from the company’s Baton Rouge 
(La.) refinery, where he was head of the 
petroleum products division. A chemical 
engincering graduate of the Virginia Poly- 
technic Institute, he joined Esso as a proc- 
ess engineer at Baton Rouge in 1943. 
He served as head of the refinery’s tech- 
nical division before his appointment as 
head of the petroleum products division 
in January, 1956. 

Piercy has been general manager of 
Esso’s supply department since May, 1955. 
A chemical engineering graduate of the 
University of Minnesota, he also began 
his Esso career at Baton Rouge, joining 
the company in 1938, Piercy was assistant 
manager of the crude and marketing di- 
vision at Baton Rouge when he was as- 
signed to Esso’s manufacturing department 
in New York in 1951, as assistant coordi- 
nator of refining. He was named manager 
of the company’s refining coordination di- 
vision in 1953, assistant general manager 
of the supply department in 1954, and 
general manager of the department the 
following year. He is also a director of 
Plantation Pipe Line Co. 


Dr. Raymond E. Vener has been ap- 
pointed manager of industrial research for 
The M. W. Kellogg Co. He obtained his 
B.S. degree in chemical engineering from 
Villanova University and his Ph.D. degree 
from the University of Pennsylvania. Well 
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the moment of truth... 


af 


... about electronic computers antf héat exchangers 


Nobody disputes the accuracy of electronically- 
computed findings or calculations, but in the 
solution of heat transfer problems, the electronic 
computer performs only one of several important 
steps. 


At the core of Western’s reputation for design- 
ing and building heat exchangers of true quality 
and long-life efficiency, is the step that follows our 


electronic computations: the precise and pertinent 
interpretation of these findings in the light of our 
engineers’ combined experience in the heat trans- 


fer field, as well as an intimate knowledge of each 
customer's needs. 


The results of electronic wizardry are valuable 
only if you know how to use them. 


<=) WESTERN 


HEAT EXCHANGERS 
q reanWESTERN SUPPLY COMPANY 





y P.O. Box 1888 — Tulsa,Oklahoma 
a REE 
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Men in the Industry... 


known for his accomplishments in process 
engineering, particularly in the atomic 
energy field, he was a research scientist 
on the Manhattan Project and after the 
war was a chemical engineering professor 
at Drexel Institute of Technology. In re- 
cent years, Dr. Vener has been with the 
Catalytic Construction Co., engaged in 
process design, research, sales and tech- 
nical publications. 

T. H. Milliken, Jr., has been made di- 
rector of planning of the Research and 
Development department. A chemical 
engineering graduate from Lehigh Univer- 
sity, he is known for his work in indus- 
trial catalysts. He has been active in the 
petroleum and catalyst industries for 25 
years, Milliken was formerly with the Sun 
Oil Co., and was formerly assistant direc- 
tor of research and head of the contract 
research division at the Houdry Process 
Corp. 





_e 





Now, push-pull power with new 


HOISTRACTOR 


Now, it’s an easy one-man, one-hand operation to raise, lower or move 

loads up to two tons. Simply use the new Keller “‘ Hoistractor.”’ This air- 

powered hoist trolley, connected to any beam hoist by a drawbar, rides 

the same beam as the hoist. Hoist lifts and lowers . . . “‘Hoistractor” | Deevy Shannon 
moves hoist and load along the beam. 





|W. J. Deevy and Ray Shannon of 

HOISTRACTOR | Beaumont, Texas, have announced forma- 

New features | tion of a partnership, Deevy and Shannon, 

Fast, safe movement of heavy loads—without operator fa- Consulting Engineers. The firm is the suc- 

tigue cessor to the Gulf District office of James 

. . ° a P. O'Donnell, consulting engineer of New 

Speed _ variable from slow creep to full-load speed of 70 ft. | Te ee wlll eeniions 06 eiter anak 

per min. | neering and design services to the process 

Axial-piston air motor exerts 250-lb. drawbar pull on beam. — of southeast Texas and south- 
Sensitive air controls permit smooth acceleration and de- Se. 


. . Prior to the establishment of the new 
celeration . . . accurate load spotting. firm, W. T. Deevy had been associated 


Easily adjusted mechanical brake for positive stopping. | with O’Donnell for twelve years, the last 
Brake, not dependent on air supply, is applied automatically four years as resident engineer in the Gulf 
in event of air line failure. _—— = Co pode wM Wea 7 a 
Write for Bulletin 87-1. Egret Bo he ote igttge yg Nes 


He received his education at the Poly- 
| technic Institute of Brooklyn. 

ONE HAND CONTROL —two types available Ray Shannon is a 1949 mechanical engi- 

- —-—— - | neering graduate of the University of 

: a ; , 7% Texas. He had been a project engineer for 

the past three years in O’Donnell’s Gulf 

District office. Prior to joining the O’Don- 

nell firm, he was employed by Magnolia 

Petroleum Co. as project engineer and by 

PeTroLteuM REFINER aS maintenance and 
design editor. 





- TET oe Moe ads 


Leonard Acquaviva and E. Harold 
Paulu have been named engineering as- 
sociates by Esso Research and Engineering 
Co. Acquaviva, a company veteran of 29 
years, spent three years in the 1930's on 
the island of Aruba, Netherlands Antilles, 
with Lago Oil and Transport Company. 
There he did designing, drafting and cost 
estimating work. He rejoined Esso Engi- 

neering in 1937 and was appointed a 
ENGINEERING FORESIGHT—PROVED ON THE JOB senior designer. In 1953 he was named 


IN GENERAL INDUSTRY, CONSTRUCTION, PETROLEUM AND MINING assistant chief draftsman, A native of Italy, 


he earned a B.S. degree in civil engineer- 
GARDNER. - DEN WEB | 2: trom kursers University, New Brune 
o ae wick. Paulu has been with the company 
Gardner-Denver Company, Quincy, Illinois for 22 years, working mainly on mechani- 





Squeeze hand grip has up-down Swiveled rod with four-way grip 
operating levers for hoist and fore- control. Raising or lowering grip 
aft levers for ‘“‘Hoistractor.”’ raises or lowers hoist load. 
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Wanted! 
1 215,000,000,000 
gallons of water 
ner day! 


Your process cooling towers may be doing a 
fulltime job now, but soon you'll have to work 
them overtime. By 1975, report authorities, in- 
dustry alone will require 215,000,000,000 gallons 
of water per day! 

To stand up to such intensive usage, towers 
should have the protection that only continuous 
L&N pH control automatically provides. L&N 
engineers treat each tower as an individual pH 
problem. Its control system is engineered on the 
basis of L&N’s pH Controllability Analysis. This 
appraisal of the tower’s “controllability factors” 
(flows, retentions, concentrations, etc.) tells us 
whether pH is actually controllable under exist- 
ing tower conditions. If the answer is negative, 
the analysis highlights what must be done to 
make pH controllable. 

The benefits of this unique L&N approach are 
significant. They include, in the words of an 
operator of two 200,000-gallon towers, “‘. . . con- 
serving large amounts of make-up water, wood 
protection, prevention of carbonate scale, and 
more effective slime control.” His report adds 
that “automatic pH control at both plants has 
been effective and satisfactory.” 

Write for Process Data Sheet 700(1), “L&N 
pH Control of Cooling Tower Water.” You'll 
also receive our Controllability Analysis Ques- 
tionnaire to complete and return, without obli- 
gation, for answers to your cooling tower pH 
problems. The address, Leeds & Northrup Co., 
4923 Stenton Ave., Phila. 44, Pa. 


HERG 


LEEDS .. NORTHRUP 


Instruments Automatic Controls « Furnoces 





Photo courtesy J. F. Pritchard Co 
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WILL ACHIEVE 


lower 
maintenance 


AND 


operating costs 


AT THEIR 
REFINERIES 


with the 


Alumicoat 


molten 
aluminum 
process 


The Alumicoat Molten Aluminum 
Process will substantially reduce 

down time and expense for repairs and 
replacements by preventing high 
temperature hydrogen-sulfide corrosion 
and scaling in hydro-desulfurizing 
equipment. 

In addition, costs will be reduced further 
by the use of low cost, low alloy steels 
which, when “ALUMICOATED"”, obtain 
the necessary resistance to high 
temperature hydrogen-sulfide corrosion. 


Send coupon today for full details. 


Arthur Tickle Engineering Works, Inc. Dept. 12 
21 Delevan Street 
Brooklyn 31, New York 


Please send ALUMICOAT brochure and complete 
information on the ALUMICOAT PROCESS. 
Name 


Address 








City ee 








INHIBIT 


DERMATITIS 


AND OTHER ANNOYING 
SKIN INFECTIONS WITH 


ALL PURPOSE SKIN CLEANSER 


WITH EFFICIENT DISPENSERS Port- 
able “dnd Stationary Throughout 
Your Plant 


Recognized throughout industry as a super- 
ior, heavy duty paste-cream antiseptic 
skin cleanser, VI-LAN fortified with Lan 
Act 12, is properly dispensed with portable 
and stationary dispemsers conveniently 
placed on work benches, service trucks, 
oil rigs, laboratories, store rooms, work 


carts, lavatories, and in EVERY WASH 
ROOM. 


Used WITH OR WITHOUT WATER, Vi- 

Lan removes greases, oils, paints, tars, 

acids, asphalt, pipe dope, rubber, etc., in- 
hibits dermatitis, and serves to eliminate 
lost man hours and expensive compensation 
claims. 


It drastically reduces hand-cleaning costs 

and removes stubborn soils in less time 
than conventional soaps and detergents. IT 
DOES WHAT SOAP CANNOT DO and its 


lanolin content preserves natural skin qual- 
ities. 


Write for descriptive folder: “Keep Their 
Hands Clean and Germ Free.” 


DAMERON 
ENTERPRISES, INC. 


427 South 20th Street 
Louisville 3, Kentucky 


Gee ec Gs cee ee ee ee te ee 
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Men in the Industry ... | 


cal refinery equipment. Born in Milwaukee, 
he has a B.S. degree in mechanical engi- 
neering from Stevens Institute of Tech- 
nology. 


Dr. Bruce G. Gillespie and Chester L. CAMs AACa Kopaces 


Read have been appointed research asso- LibE 
ciates by the Company. TE L<Le_E “ 
Dr. Gillespie has been a member of Esso od 
Research’s process research division since Sita 
he joined the company in 1937. His work 
has been on fuels processing, solvent ex- 
traction and refinery technical service work. —~,__ Oo 
A University of Minnesota graduate, he 
has M.S. and Ph.D. degrees in organic 
and physical chemistry and a BS. degree 
in chemical engineering. 


Dr. Read has been Esso’s patent advisor 4g a A ne P EB N YO U ie Pe & N Cc | LS 


in the Process Research division for the 
eee tT Tarieth chensiany tones Onkaoii ON PUMPING COSTS WITH- 
University, and a B.S. degree in chemical 


engineering from the University of Colo- 
rado. 























J. H. Berger, formerly manager of the 
sulfuric acid and phosphate department of 
the Chemical Con- 
struction Corp. of 
New York, has been 


coats! KELIQUAD PUMPS 
neer with Arthur G. 


McKee & Co. He will : : 
specialize in chemical It's always good to look beyond the price tag—today it’s imperative 


plants for McKee and that future costs receive full consideration. KINNEY HELIQUAD 
will make his head- PUMPS are built expressly for those who take a long look at costs 


quarters in the com- : . : : : : : 
saante New Yesk ef- in pumping viscous and non-viscous materials. Their exceptional 


Goes. suction lift . . . their ability to move semi-solids at lower tempera- 

_Educated at Colum- tures ... their great versatility (handling anything from gasoline to 

wm poner ees Oe ; Bunker C) . . . their long-term dependability with minimum mainte- 

snd ChB. degrees, nance and repair . . . loom large in the cost picture for years 

Berger has devoted to come. HELIQUAD PUMPS feature rotors in configurations to 

over 20 years of his business career to the best suit the product pumped. Sizes range from 5-10 to 2700 gpm. 
chemical plant engineering and sales field. Working pressures up to 250-300 psi. 


Norval F. Myers has been named a 
chairman of the board and managing di- 
rector of A/S Esso- 

Raffineriet, Norge, a 

new refining affiliate 

of Standard Oil Co. 

(New Jersey). He has 

been deputy refining 

coordinator for Jersey 

Standard since 1953. 

Prior to that he was 

a managing director 

of Esso Petroleum Co., 

Ltd., with which he 

had been associated 

for four years. During 

that time he partici- | 

Mise pated in the building | 


and expansion of the . 

company’s refinery at Fawley, England. | K i He aw EY MFG. DIVISION 
Myers had previously been assistant 
chief engineer of Esso Research & Engi- ps REW YORE AIS GRARE SOUPARY (fh 
neering Co., which he joined in 1941 fol- WRITE 3596G WASHINGTON STREET . BOSTON 30 + MASS 
lowing 16 years experience as a research for brochures | 
chemical engineer and in refinery manage- on KINNEY Rote- — Please send literature fully describing KINNEY HELI- 
ment. 
ry Pumps to an- QUAD PUMPS —1) KINNEY ROTARY PISTON PUMPS — 

Monroe E. Spaght, executive vice swer your indi- 
president of Shell Oil Co., has been vidual pumping (Bite 
awarded an honorary D.S. degree by problems | 
Rensselaer Polytechnic Institute. Dr. Company- 
Richard G. Folsom, president of Rensselaer, F R E E | 
presented the degree in recognition of | Address_ 
Spaght’s “achievements as a scientist and 
industrial executive.” The citation noted | City 





Model HQA Heliquod Pump 
with inset showing oper- 
ation of rotors. 














—— 
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Men in the Industry. . . 


his interest in education and the critical 
need for it in today’s troubled world. 
Spaght attended Humboldt College and 
Stanford University. He did graduate work 
e at the University of Leipzig, Germany, 

ie ‘5 4 before obtaining his Ph.D. degree at Stan- 

— — ot a / ford in 1933. He joined Shell as a research 

come (TU eee | | Geman Gece” ay chemist and later served as president of 


i, “5 penn : Shell Development Co., Shell Oil’s re- 
° 





search affiliate, before being named to his 
present position in 1953. 


Harold G. Mangelsdorf has been ap- 
pointed deputy coordinator of Standard 
Oil Co.’s (N. J.) worldwide refining ac- 
tivities. He was for- 
merly chairman of the 


| ; Jersey Standard Ad- 
visory Committee on 
Human Relations, a 


post he had held since 


1956. 
A graduate of Kan- 
sas State College and 


the Massachusetts In- 


stitute of Technology 
) with a M.S. degree in a 
p fuel and gas engineer- 


ing, Mangelsdorf be- Mangelsdorf 


gan his career with Jersey Standard in 
1934 as an engineer at the Baton Rouge, 
La., refinery of Esso Standard Oil Co. He 
later became assistant general manager of 


that refinery and, in 1950, was advanced 


to general superintendent of the Esso 
Bayway refinery at Linden, N. J. 
In 1952, Mangelsdorf was named man- 
ager of all of Esso’s East Coast refineries, 
later being placed in charge of all Esso 
manufacturing and, in 1955, he was 


...use NETTCO Engineered Agitation! elected to Esso Standard’s board of di- 


| rectors and to the executive committee of 
@ with mechanical seals the board in 1955. 


®@or with conventional stuffing boxes | W. F. Brown, Denver, Colo., has been 
| promoted to manager of manufacturing for 
It’s what you put into your tanks that counts . . . not just the fluids | Continental Oil Co.’s Rocky Mountain re- 
... but the technology and experience behind the mixing equipment. gion, Formerly assist- 
Nettco “process-rated,” ‘side-drive agitators are designed to mix or ant regional manufac- 
blend your fluids to complete uniformity . . . in the shortest possible | turing manager, he 
time . . . with minimum horsepower! | will continue to make 
Here’s how NETTCO Side-Drive Agitators benefit you! | his headquarters at 
® Designed for mini int e ... standard mechanical seals or Denver. 
the packing in conventional stuffing boxes, whichever is used, can be Brown joined Con- 
easily replaced . . . under full tank conditions . . . at low cost. | oco in 1943 and held 
Less maintenance downtime . . . automatic realignment of shaft posi- | several key positions 
tion eliminates multiple adjustments . . . oversized bearings fully en- at the company’s 
closed, widely spaced, mounted outside tank, insure long trouble- | Ponca City refinery 
free life. before transferring to 
Full line of models . . . in % to 30 HP sizes . . . available with either Lake Charles, La., in 
standard mechanical seals or conventional stuffing boxes. | 1954 as refinery su- Brown 
Let Nettco specialists, backed by mo ¢ than fifty years of agitation perintendent. He became assistant Rocky 
engineering experience, make recommendations to your process Mountain region manufacturing manager 
specifications. Send for Bulletin 532 . . . describing variety of sizes, ay ee at Denver in 1956. 
4 “ : Siig: : : Awarded a Sloan Fellowship in 1950, 
motor mounts, speed reduction designs, and similar modifications hin: cin a lates at dietaee 4 C . 
available. Write New England Tank & Tower Co., 81 Tileston ee ee 


for one year to attend the advanced man- 
Street, Everett 49, Massachusetts. agement course at the Massachusetts In- 


stitute of Technology. Brown is a graduate 
of the University of Tulsa, where he 
received his B.S. and M.S. degrees in pe- 
troleum engineering and refining engineer- 


ETTCO - 


Frank G. Straka, 53, chief coordinat- 

ENGINEERED AGITATION ing engineer of Universal Oil Products 
Co., died May 17, at his summer cottage 
near Fox Lake, Ill. It was his respon- 

PRES Bulletin 532 sibility to oversee the design of all proc- 
esses and plants engineered by Universal. 
Straka first joined Universal in 1922 as 


3 
uf 
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Corrosion 
comes in 


A flavors... 


GALVANIC 
UNIFORM 
INTERGRANULAR 
PITTING 


Which ones do you want licked? 


They’re all sour—when you have to pump corrosives. You can lick all 
four when your pump is made of the right materials. 

You know what you have to pump. We know how to furnish pumps 
to handle it. 

We'd like to hear your problem. 


GOULDS-PFAUDLER GLASSED 
GOULDS PUMPS, INC. PUMP. Here's a unique new cen- 


Dept. PR-78, Seneca Falls, N.Y. trifugal pump thet joins the unex- 


in Offi celled corrosion resistance of 
Main ice and Works Pfaudiler glass to the sturdy con- 
Branches and Representatives struction of Goulds pumps. For 
in all principal Cities complete details, send for our 
Bulletin 725.2. ~ 


: PUMPS FOR INDUSTRY 


* e 
CREATIVE ENGINEERING e INTEGRATED MANUFACTURING ¢ ENGINEERED APPLICATIONS 
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For Custom Plate Fabricated 
CODE TANKS and PRESSURE VESSELS 


there is no substitute for Eyponience 
Modeur Welding Company offers a wealth of experience in plate 


fabrication. Five well equipped Modern Welding Plants are strategically located to 
serve the Chemical Processing and Petroleum Industries. All plants are equipped to 
handle vessels that require exacting specifications. 


Fractionating Column—72” Dia. X 110’-0” length, %” 
Constructed for internal pressure and full vacuum. Msn A.S.M.E. 


Styrene Stripping Column —9’-6” Dia. X 80’-0” length, 
4%” plate walls and %” heads. Constructed and 
stamped A.S.M.E. Code. Vessel contains 14 stain- 
less steel perforated trays, 16 manways, 146 cy preset 
and nozzles. Total weight 72,000 Ibs. - 


MODERN WELDING COMPANY 


INCORPORATED 
Owensboro, Kentucky 
NEWARK, OHIO - ORLANDO, FLA. - HOUSTON, TEXAS - BURLINGTON, IOWA 
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Men in the Industry... 


a non-technical employe at its Riverside, 
Ill., laboratories. After a leave of absence 
to complete his B.S. degree in chemical 
engineering at the University of Wiscon- 
sin, he joined the engineering department, 
where he advanced to his present position. 


William H. Hesketh has been elected 
president of Standard-Vacuum Refining 
Corp. (Philippines). He recently completed 
au assignment as act- 
mg manager of the 
Stanvac refinery in 
Bombay, and is now 
chief executive officer 
for a $33.5 million re- 
finery to be built on 
the Bataan peninsula 

Hesketh joined 
Stanvac in 1954 upon 
his return to the U. S. 
from Colombia, where 
he had been opera- 
tions superintendent of Hesketh 
an International Petroleum Corp. refinery 

He attended Washington & Lee Uni- 
versity and graduated as a chemical en- 
gineer from Clarkson College of 
Technology in 1940. He was assigned for 
two years at the Esso Standard Oil Co 
refinery in Baton Rouge as a contact en- 
gineer on buna rubber, steam cracking and 
butadiene extraction plants. 

Hesketh later work on refinery process 
and design studies with what is now Esso 
Research and Engineering Co. He went 
to Colombia in 1951. 


Gordon W. Duncan, assistant director, 
Technical Information division, Esso Re- 
search and Engineering Co., has accepted 
an appointment for 
one year as an assist- 
ant general secretary 
of the Fifth World 

Petroleum Congress 
Duncan, who holds 
a M.S. degree in 
chemical engineering, 
is a graduate of Penn- 
sylvania State Univer- 
sity. He has been with 
Esso Research and 
Engineering for 21 

Duncan years. 

The Fifth World Petroleum Congress is 
scheduled to be held in New York City’s 
Coliseum next year from May 30 to 


June 5. 


J. C. Donnell, Ul, president of The 
Ohio Oil Company, has accepted the 
chairmanship of the Petroleum and Nat- 
ural Gas division of the National Fund 
for Medical Education. The fund is spear- 
heading a nation-wide appeal to raise $10 
million each year for the country’s 82 
accredited medical schools. 


Gordon D. Kerns has been made senior 
technologist at Vickers Petroleum Co.’s 
Potwin, Kan., refinery. Kerns joined the 
refinery force March 2. 

Prior to his current connection with 
Vickers Petroleum, Kerns was manu- 
facturing coordinator, Amoco Chemicals 
Corp., Chicago. From 1953 until 1957, 
he was with the Standard Oil Co. (Indi- 
ana). His last assignment prior to joining 
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High Efficiency Attested by Leading Oil Refineries... 


DUCON GATALYST 
RECOVERY CYCLONES 


Recovery of valuable catalyst 

in regenerator and reactor 
systems makes a big 

difference in the efficiency 

and costs of oil refining. 

Ducon Type SDC Cyclones, 

with the exclusive helical inlet 
feature, have proved themselves 
the world over for their 
dependable high operating 
effectiveness, and maximum catalyst 
recovery for constant reuse. 


TYPICAL APPLICATIONS 
for Ducon Cyclones and Trickle Valves 
FLUID CATALYTIC CRACKING * FLUID COKING 
FLUID HYDROFORMING * ELUTRIATOR TOWERS 
THERMOFOR CATALYTIC CRACKING 
ALL FLUID SOLIDS PROCESSES 






































Moh 


DOUCON the name jn DUst CONtro! 


‘yae WIUCON sdmeanv.. 


147 EAST SECOND STREET + MINEOLA, L.!., NEW YORK 


CYCLONES © CENTRIFUGAL WASH COLLECTORS @ TUBULAR CLOTH FILTERS © DUST VALVES 


For more data on advertised products, use Readers’ Service Cards, last page 









































— of heat exchange and process cooling 
in the chemical and petrochemical industries are 
best solved when limitations of specific materials, 
shapes and fabrication methods are reduced 

to a minimum. 


When National-U.S. engineers are calied 

in early enough, they are frequently able to apply 
an unusual solution to a particular problem, 
because of their wide range of experience over 

a broad spectrum of industry. And only 
National-U.S. can offer both conventional heat 
exchange equipment in a complete range 

of metals plus units built from assemblies 

of corrosion-resistant cast iron. 


Write for details. 


Heat Transfer Division 


National-U.S. Radiator 


CORPORATION 





342 Madison Avenue ¢ New York 17, New York 


For more data on advertised products, use Readers’ Service Cards, last page. 


Men in the Industry... 


Amoco Chemicals was assistant project 
chemical engineer. 

From 1949 until 1953, Kerns was a 
development engineer in the research and 
development department of the Sun Oil 

©., Marcus Hook, Pa. He was awarded 
a B.Ch.E. degree with distinction at the 
University of Minnesota in 1949 and a 
M.Ch.E. degree at the University of Del- 
aware in 1954. 


Charles O. Peyton, Esso Standard Oil 
| Co., has been appointed assistant general 

manager of the company’s Petroleum Spe- 

cialties department, which coordinates alli 
| activity dealing with petroleum specialty 
products. Peyton moves to Esso headquar- 
ters in New York from the company’s re- 
finery in Baton Rouge, La., where he was 
head of the Technical division. He joined 
Esso at the Baton Rouge refinery 16 years 
ago as a process engineer, following 
graduation from Louisiana State Univer- 
sity with a degree in chemical engineer- 
ing. 





E. F. Liebrecht has been elected presi- 
dent of Kellogg International Corp. He 
will continue as a vice president of The 
Kellogg Co., and will establish his office 
at Kellogg House, London. Liebrecht was 
also elected president of Societe Kellogg 
and will be responsible for the direction 
of this Kellogg subsidiary’s activities in 
France. He has been a vice president and 
director of Kellogg International Corp. 
and a vice president of the M. W. Kellogg 
Co. since 1946. 


Robert B. Smith, formerly coordinator 
of research for the Columbia Gas System 
Service Corp., has been named assistant 
director of research for the American Gas 
Association. He has been on temporary 
assignment to A.G.A. for the past year. 
Smith’s activities will cover the entire 
| scope of the Association’s research pro- 
gram, but his direct responsibility will re- 
main in the field of gas air conditioning. 





| J. A. Vickers, president of The Vickers 
Petroieum Co., Inc., Wichita, Kansas, has 
been elected to the board of governors and 
the executive committee of the board, 
Midwest Research Institute, Kansas City, 
Mo. The board of governors controls and 
manages the affairs of Midwest Research 
Institute. Its membership is limited to 21 
distinguished businessmen of the midwest 
area. 


Dr. Lloyd A. Nicolai of Baton Rouge, 
La., has joined Esso Research and Engi- 
neering Co. as an assistant director in the 
| firm’s petroleum development division. He 
| had been an assistant director at the af- 
filiated Esso Research labs in Baton Rouge. 
Dr. Nicolai began his Esso career at the 
labs in Louisiana in 1944, soon after he 
received a D.S. degree at Massachusetts 
Institute of Technology, where he also 
earned a M.S. degree in chemical engi- 
neering. His B.S. degree was granted by 
the University of Illinois. 





J. H. Ruskin has been elected president 
and director of the Arizona Chemical Co. 
recently. 

The firm is jointly owned by Interna- 
nouns Paper Co. and American Cyanamid 


, ae has been serving as general man- 
ager of Cyanamid’s Fine Chemicals di- 
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How modern refineries maintain maximum 
temperatures in tracer lines...without interruption 


Production-Planned steam trapping insures 
continuous operation of process lines at design temperatures 


By John W. Ritter, Test Engineer 
SARCO Company, Inc. 


The maintaining of design temperatures in 
tracer lines may appear, at first glance, to 
be an extremely difficult problem. Tem- 
perature, of course, must be maintained at 
a uniform level; but unless air and air- 
steam mixtures are removed from the line, 
design temperatures are difficult to main- 
tain. Further, because of extremely long 
lines, water hammer is inherent in tracer 
lines 

However, if a trap is selected which 
operates over a full range of pressures, 
ambient temperatures, and loads, it will 
drain the tracer line automatically. For 
many leading refineries the new Sarco 
TD-50 Thermo-Dynamic Steam Trap has 
proved a sound solution to this problem 
Dozens of refineries from New Jersey to 
California, from Montana to Louisiana, 
originally started using Sarco TD’s on a 
test basis. After experiencing the thorough- 
ness of their day-to-day trapping opera- 
tion, these refineries standardized on TD's. 

The TD-50 has excellent resistance to 
water hammer, and it drains air and con- 
densate as fast as they reach the trap. This 
trap helps to maintain constant tempera- 
tures, and operates perfectly on variations 


in pressures and temperatures 














Cutaway of Sarco TD Steam Trap shows hard- 
ened stainless steel disc, which is the only 
moving part in the unit 


Lightness of weight and compactness of 
design are advantages of the TD which 
make it particularly valuable for use in 
draining tracer line tubing. The TD is 
easily installed and, because of its unique 
thermo-dynamic principle of operation, it 
can be installed vertically (with a free 
discharge downwards) in self-draining, 
antifreeze applications. 


SARCO 


Some 250 Sarco Thermo-Dynamic Steom Traps are installed on the tracer lines of this new 
catalytic hydrodesulphurization unit at Socony Mobil Oil Company’s Paulsboro, N.J., refinery. 


SARCO TD-50 Steam Traps provide ideal solution 
to tracer line drainage at Paulsboro, N. J. 


The 250 Sarco TD’s used to drain steam tracer lines at Socony Mobil’s 
Paulsboro refinery were selected for reliability. They can never “fail closed,” 
never block heat transfer. TD’s remove condensate and air as fast as 
they collect. 

Since tracer lines are usually in exposed installations, the wide pressure 
range of TD’s is important here. These TD’s operate perfectly through a 
variety of weather conditions, temperature changes and load variations. 

TD’s have just 3 simple parts, all of stainless steel. They have high 
resistance to water hammer and to corrosion. They are easy to install and 
90% of the TD’s at Socony Mobil are mounted vertically for non-freeze 
operation. Maintenance is extremely low, often negative. 

Write for literature today. Remember that Sarco can give you impartial 
advice on steam trapping because . . . 5928 


J725-5 


Only Sarco makes all 5 types: 
Thermostatic ¢ Liquid Expansion * Float Thermostatic 
Thermo-Dynamic ¢ Bucket 


COMPANY, INC. 
635 Madison Ave., New York 22, N. Y. 


STEAM TRAPS * TEMPERATURE CONTROLLERS * STRAINERS * HEATING SPECIALTIES 


July, 1958—PertROoLEUM REFINER 


For more data on advertised products, use Readers’ Service Cards, last page. 





Fetroleum service separates the men from the boys in the 
packing field—but you can count on Allpax Packings for this 
rugged service. They’re the result of extensive laboratory 





research in the development of suitable packings for service 
against distillates and petroleum products. Recommended for | 
use on centrifugal and rotary pumps, valve stems, swing joints | 
and similar pumping equipment. 





Style No. 14- For regular pe- | 
troleum service. Excellent against | 
gasoline, light and heavy oils, ben- 
zol, toluol, ete. For temperatures 
up to 550 degrees F. Compounded 
of long asbestos fibres, fine flakes of 
graphite, and a special bonding 
compound containing an oil- 
resistant lubricant. 


Men in the Industry... 


vision. He joined the company’s legal 
department in 1947 and was named an 
assistant secretary two years later. He has 
also served as assistant general manager 
of Cyanamid’s Petrochemicals division and 
as executive vice president of the Chemi- 
cal Construction Corp. at a time when it 
was a wholly owned subsidiary of Cyana- 
mid. 


D. H. Barran has been elected presi- 
dent of Asiatic Petroleum Corp. and Shell 
Caribbean Petroleum Co. He was born in 
1912 and educated at Winchester and 
Cambridge. He joined the Royal Dutch 
Shell Group of companies in 1934 in Lon- 
don and has served in Egypt, the Sudan, 
Ethiopia, Israel and India. 

Barran returned to London in 1947 and 
worked in the Supplies Administration de- 
partment of Shell Petroleum Co. Lt., Lon- 
don. In 1957 he was appointed head of 
Supplies Administration and a member of 
the company’s co-ordinating Committee. 


George M. Buckingham has been 
elected secretary of Esso Standard Oil Co. 
Starting as an office boy in 1929, he spent 
14 years in the company’s domestic and 


| foreign traffic operations. In addition to 
| his present duties with Esso he has been 


secretary of the company’s Contribution 
and Membership Committee for more than 
ten years. 

Buckingham is also a member of the 
Administrative Committee of the Esso Edu- 
cation Foundation. He is now serving a 
third two-year term as a member of the 
National Industrial Conference Board 


| Council of Executives on Corporate Con- 


tributions. 


Dr. Norman Parnell, formerly with 


Style No. 13-— For extremes in 
high and low temperatures. 


Style No. 30- For use against 
petroleum products at high temper- 
atures and pressures. A very dense 
packing, made by braiding jackets 
of asbestos yarn over a center core 
of pure asbestos content. The 
jacket is treated with a special heat- 
resistant compound. The outer 
jacket is lubricated with a coating 
of graphite. 


ALLPAX “The Packing that Packs All” 


packines 


SEND FOR OUR NEW CATALOG — TODAY! 





A complete line of packing, tools, gasket materials. 
Ask for dealer information and price schedules. 


THE ALLPAX COMPANY, INC. 


160 Jefferson Ave:, Mamaroneck, N. Y. 
CANADIAN DISTRIBUTORS: Albion Asbestos Packings Ltd., Montreal 8, Quebec 





the DuPont Co., and Murray Greyson, 
previously with Houdry Process Corp., 
will serve as research chemists at the 
Cities Service research laboratory, Cran- 
bury, N. J. Robert Stone, who was re- 
cently graduated from M.IL.T. as a chemi- 
cal engineer, will be an associate engineer. 
Dr. Anthony Revukas, who was formerly 
with Tidewater Oil Co., has been ap- 
pointed group leader in motor gasolines 


| at the Cranbury laboratory. 


| Carl M. Furgason, who has a back- 


ground of 15 years experience in the field 
of process plant design and construction, 
has joined the Russell Engineering Corp. 
in Houston as engineer and office man- 
ager. He will devote most of his time to 
design, estimating, and purchasing for the 
construction of gas and other types of 
processing plants. A graduate of the Uni- 
versity of Texas with B.S. and M.S. de- 
grees in chemical engineering, Furgason is 
a registered professional engineer in Texas. 


Douglas P. Bailey has been named 
manager of the Purchasing department of 
The Texas Co., it was announced recently 
by T. C. Twyman, senior vice president. 

Bailey will have headquarters in New 
York City. He was previously manager of 
the Operations division of the company’s 
Refining department. He has been with 
Texaco since 1927 following graduation 
from the University of Texas with a 
B.S. degree in chemical engineering. 

Bailey succeeds Howard S. McCray in 
his new position. 


For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER Vol 3, No. 7 





to all interested in 
better refractory linings . . . 


More Than 


Just a 
Pipe Vise... 





PLICAST GUNLITE 
. . for one shot regenerator linings 





PLI-TAB TROWEL MIX 


. . « for transfer lines, 
cyclones, valve bodies, etc. 


Here are two refractories developed especially for 
refinery applications and just released into produc- 
tion after being tested and approved by one of 
your industry’s own members.* 


PLICAST GUWLITE, as test results prove, embodies 
all the desirable characteristics . . . strength, abra- 
sion resistance, and service temperature range. . . 
for an effective one shot pneumatically placed 
catalyst regenerator lining that speeds up installa- 
tion, reduces down time. Requires 95 Ibs., includ- 
ing rebound, to place 1 cu. ft. 


Wh 
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PLI-TAB TROWEL MIX is a tabular alumina material 

that’s exceptionally and uniformly abrasion resist- 

ant at all temperatures up to its service limit of 

2000 deg. And it’s chemically resistant to a variety 

of acid and basic conditions. Requires only water meee 
> . ‘ ‘ x Yoke or Chain Vises 

additive. Sets in 2 to 4 hours, cures in 12. Has a %4”’ to 6” capacities 

density of 150 Ibs./cu. ft. Its strength and abra- Bench, Stand, Pest or Kit 

sion resistance make it the perfect lining material 


for catalyst collector cyclones, pick-up points, ) ; 
elbows, valve bodies, transfer lines, etc. i \ 


May we give you full data on these effective new 


refractories. | Pipe Vises give you most 
*Name upon request | utility for your money 


FRIiGAID LonGrip jaws take a firmer grip on 

REFRACTORIES | | pipe—and without chewing it up. Most 

ENGINEERIN SG of these vises have handy work-tray bases, 

| “CONSTRUCTION pipe rests and pipe benders, doing more for 

Sai ; , you than merely holding pipe. It pays you to 
PLIBRICO COMPANY @ CHICAGO 14, ILL. ask for Ritaip at your Supply House. 


Plibrico Sales & Service in Principal Cities 
Plants in Canada * England 
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Reviewing New 


Books 





Fuels Bibliography 

A bibliography providing background 
references for studies of the stability of 
hydrocarbon fuels and for prediction of 
stability by accelerated laboratory test 
methods has been compiled for the Army 
and released for industry use. 

The volume contains a bibliography of 
patent and literature abstracts from 1929 
to 1952. A two-part supplement covers the 
period 1952 to 1957. The first part con- 
tains abstracts of published information, 
including material from the Armed Serv- 
ices Technical Information Center. The 
second section summarizes patent infor- 
mation. 

(PB 131482 Bibliography of Fuel Sta- 
bility, 1929-1957, Southwest Research In- 
stitute for Ordnance Corps, U. S. Army 
order from OTS, U. S. Department of 
Commerce, Washington 25, 197 pages, 
$5.00.) 


Micro Lubricant Testing 

Accuracy equal to that of full scale 
methods can be obtained by use of the 
small scale test methods discussed in Micro 
Lubricant Test Methods, Part 6. Micro- 
methods require a 5- millimeter sample. 
Miniaturized tests for cloud and pour point 
can be completed in one-sixth the time 
needed for large-scale tests. 

(J. B. Christian, Micro Lubricant Test 
Methods, Part 6, PB 131648, Office of 
Technical Services, U. S. Dept, of Com- 
merce, Washington 25, D. C., $.50). 


Gate, Plug Valve Standard 

API Standard 600, Specification for 
Flanged and Butt-Welding-End Steel Gate 
and Plug Valves for Refinery Use, can be 
obtained from the American Petroleum 
Institute. This is the Fourth Edition, 1958. 

This specification covers materials, de- 
sign and fabrication of valves for refinery 
service, in sizes 1 inch through 24 inches. 
This edition includes a single set of pres- 
sure-temperature rating tables regardless 
of type of flange facing, in place of the 
formerly used class A and class B rating 
series, 

(Standard 600, API Specification for 
Flanged and Butt-Welding-End Steel Gate 
and Plug Valves for Refinery Use, Publi- 
cation Dept., American Petroleum Insti- 
tute, 50 W. 50th St., N. Y. 20, N. Y., 33 
pages, $1.50.) 


Radiography Described 

“Radiography in Modern Industry” de- 
scribes the diversity of radiography’s use- 
fulness and the manifold contributions 
which it has made to industrial progress. 
It is written to provide a dependable text 
of the fundamental knowledge necessary 
for efficient radiographic practice. Great 
care has been taken to arrange its con- 
tents to meet the need of the serious pro- 
fessional worker as well as the student 
reader. 

(Radiography in Modern Industry, 
Eastman Kodak Co., X-ray division, Ro- 
chester 4, N. Y., 136 pages, $5.00.) 





mental studies in fluidization. 


Available at $1.00 a copy. 
Send Cash with Order. Address: 





© Disaster Planning, by Don E. Lambert: Details on how a refin- 
ery should prepare for disaster including planning, training, 
mutual aid, communications and public relations. This Report 
won an Editorial Award of Merit. 


Perforated Trays, by Huang and J. R. Hodson: The most 
reliable information available for design of perforated trays 
including handy work sheets to carry out your calculations. 


Foundation Design of Stacks and Towers, by V. O. Marshall: 
Long the standard reference in engineering offices throughout 
the world, this is a reprint of an article that every design man 
should keep within easy reach as an effective working tool. 


Special Note—We have also located a limited supply of sec- 
tion IT of Wayne C. Edmister’s Applications of Thermodynamics 
to Hydrocarbon Processing which was originally published in 13 
parts in Petroleum Refiner, November 1948-December 1949. 


REPRINTS, PETROLEUM REFINER 
Box 2608, Houston 1, Texas 


TIMELY AND AVAILABLE! 


Recently published items in PETROLEUM REFINER have 
enjoyed such a demand that they have been reprinted as separates 
and are available at $1.00 each. They are: 


© Fluid Catalyst Design Data, by F. A. Zenz: 


orientation and appraisal of recent developments in funda- 


An up-to-date 
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New Report on Plastics 

“Linear Polyethylene and Polypropyl- 
ene” is the first comprehensive report on 
the rapidly expanding field of high-density 
plastic polymers written especially for the 
plastics industry. It covers: (1) property 
comparisons with other plastics, and the 
advantages and disadvantages of their 
properties in specific applications, (2) A 
thorough and up-to-date compilation of the 
present position, current problems, and 
future plans of resin manufacturers in the 
U. S. and abroad, (3) a revealing chapter 
on manufacturer-fabricator relationships, 
and (4) a handy glossery of technical and 
fabrication terms used with linear plastics. 

(Graduate School of Business Adminis- 
tration, Harvard University, Linear Poly- 
ethylene and Polypropylene, Polymer As- 
sociates, 6613 Wenonga Road, Kansas City, 
Mo., 1958, 159 pages, $13.50.) 


Measurement of Petroleum 


ASTM has just published its “Manual 
on Measurement and Sampling of Petro- 
leum and Petroleum Products.” It pre- 
sents information about obtainfhg repre- 
sentative samples and measuring quantities 
of petroleum and its products. 

The Manual contains the ASTM meth- 
ods required to measure and compute the 
quantity of oil in storage and transporta- 
tion tanks of various types, and for obtain- 
ing typical samples of the tank contents 
The methods have been revised in this 
third edition to improve their usefulness 
and practicability. They are written con- 
cisely, yet in sufficient detail to permit the 
procedures to be followed without further 
instruction, 

Standards included are: Gaging (D 1085- 
57 T); Temperature Measurement (D 1086- 
56 T); Water and Sediment (D 96-57 T); 
Volume Calculation (D 1087-57 T); API 
Gravity (D 287-55); Specific Gravity 
(D 1298-55); Sampling Petroleum (D 270- 
57 T): Sampling Insulating Oil (D 923- 
56); Sampling LPG (D 1265-55), and 
Sampling Natural Gases (D 1145-53). 

(Measurement and Sampling of Petro- 
leum and Petroleum Products, American 
Society of Testing Materials, 1916 Race 
St., Philadelphia 3, 158 pages, $3.50.) 


Sewage Treatment Systems 


“Biological Treatment of Sewage and 
Industrial Wastes” is the second volume in 
a series covering the entire field of biolog- 
ical waste treatment. Volume Two records 
the proceedings of the Second Conference 
on Biological Waste Treatment held at 
Manhattan College, 

Three separate sections cover: anaerobic 
treatment, sedimentation and flotation, 
vacuum filtration, and sludge conditioning. 

(Edited by Joseph McCabe and W. W. 
Eckenfelder, Biological Treatment of Sew- 
age and Industrial wastes, Vol. II, Rein- 
hold Publishing Co., 430 Park Ave., N. Y. 
22, N. Y., 1957, 330 pages, $11.50.) 


Dynamics, Heat Transfer 


In “Fluid Dynamics and Heat Transfer” 
a basic approach is provided to fluid flow 
and heat transfer, presenting the funda- 
mentals of fluid dy namics in a way that the 
engineering student can understand and 
apply both. Development is carried from 
the application of first principles in fluid 
mechanics and heat transfer through the 
practical formulations used in design pro- 
cedures, Quantitative data are combined 
with theoretical aspects. 

Material covered includes: 
metal heat transfer, 
flow in entrances, 


(1) liquid 
(2) recent studies of 
(3) recent material on 
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Rocky tells why the Rockwood 603A 





J 


makes-up without galling 








Hardness Differential 
assures tight seal 


The male seat of the 603A 
is especially treated to make 
it 150 Brinell harder than 
the female seat. That means 
no galling in “‘make-up.” 
Both seats are made of 
corrosion-resistant AISI 
molychrome steel. 


*"Rockwoodizing”’ assures 
corrosion protection 


A special coating process, applied after threading, protects 
the entire union including the quick-opening Acme thread 
from corrosion. 


Acme Speed Thread 
and nut extra strong 


The lugs will not deform — even 

when hit with a hammer! And 

one lug is in position at all times. 
These speed threads 
also assure quick 
“making” and “break- 
ing”’ in service. 


Exclusive cold forging process 
assures interchangeability 


Rockwood’s exclusive cold forging process results in com- 
pletely interchangeable parts and higher resistance to tough 
working conditions. 


Get the Union with hardness differential 


Strength, interchangeability, cor- 
rosion-resistance, Acme speed 
threads — name it and the Rock- 
wood 603A Tri-Lug Union has it. 


Write for complete information. 
Mail coupon today. The Rockwood 
603A Union is tested and listed by 
Underwriters’ Laboratories, Inc. 


ROCKWOOD SPRINKLER COMPANY 


2402 Harlow Street 
Worcester 5, Massachusetts 


Please send me prices and further 
data on the Rockwood Unions. 





Name....... 


ROCKWOOD SPRINKLER COMPANY 


Distributors in all principal industrial areas 
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416 Stainless Steel 
Needle Throttling Valves 


e Body and stem guide machined 
from bar stainless steel stock 


e Valve Stem hardened stainless 

e Finestem threads forextra strength 
and precision throttling 

e Deeper inlet and outlet chambers 

¢ Bodies made in accordance with 
MSS regulations 

e Packing “‘Marpak'' system incor- 
porating "Teflon’’ as described 
opposite 


For more data on advertised products, use Readers’ Service Cards, last page. 
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‘Marpak Packing System 


=—now with fabulous 
"“TEFLON’’ PACKING 


An outstanding feature of the Marsh Needle Valve has been 
the Marpak Packing System. This unique method of obtaining 
a tight, but non-binding seal is one of the important reasons for 
the ability of Marsh Valves to give precision regulation at any 
pressure up to 10,000 psi. 

Now the Marpak system has been made still better by the 
use of today’s miracle material—*“Tefion.” You probably know 
of the almost incredible toughness, resilience and non-adhesive 
properties of Teflon—properties that are unimpaired by the 
most powerful of solvents, acids, or alkalies, even at tempera- 
tures up to 500° F.! As a result of incorporating “Teflon” 
packing, Marsh Stainless Steel Needle Valves are now 


Guaranteed for any pressure up to 10,000 psi 
at any temperature up to 500° F. 


In other makes of valves permissable temperature decreases as 
pressure increases—but not with Marsh. 

Teflon packing is one more addition to the list of features 
that are combined only in Marsh Stainless Steel Needle Throt- 
tling Valves. Note the list opposite...ask for bulletin. 


MARSH INSTRUMENT CO. Soles Affiliate of Jas. P. Marsh Corp., Dept. 8 Skokie, lil. 


h Instrument and Valve Co. (Canada) Ltd., 8407 103rd St., Edmonton, Alb 
>uston 1121 Rothwell St., Sect. 15 Texas 
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New Books... 


the analogy between fluid flow and heat 
transfer, (4) basic equations and flow of 
nonviscous fluids, (5) flow of viscous fluids, 


(6) and convection heat transfer. Many | 


example problems are included. 


J. G. Knudsen and D. L. Katz, Fluid | 


Dynamics and Heat Transfer, McGraw- 
Hill Book Co., Inc., 330 W. 42nd St., 
H,.¥. By NN. ¥.) 


Physical Science Summary 

National Bureau of Standards Miscel- 
laneous Publication 223 summarizes the 
research and development activities of the 
Bureau in the physical sciences during the 
fiscal year 1957. Brief descriptions are 
given of representative accomplishments in 
each area of the Bureau’s responsibilities, 
which include maintenance of basic stand- 
ards, determination of physical constants 
and properties of matter, development of 
methods and instruments of measurement, 
and the provision of calibration, testing 
and scientific advisory services. 

The Annual Report is composed of five 
sections: (1) a general review or sum- 
mary, (2) a resume of the Bureau’s re- 
search and development work in progress 


or completed during 1957, (3) a review of | 


the testing, calibration, and standard sam- 
ples program, (4) a discussion of the Bu- 
reau’s various cooperative activities, and 
(5) an appendix consisting primarily of 
statistical, fiscal, and organizational ma- 
terial and a complete list of publications 
by NBS staff members for the fiscal year. 
(National Bureau of Standards Miscel- 
laneous Publication 223, Superintendent of 
Documents, U. S. Gov't. Printing Office, 
Washington 25, D. C., 143 pages, $.45). 


NRL Viscosity Chart 

The NRL chart is a modification of the 
ASTM Viscosity-Temperature Chart for 
Liquid Petroleum Products (ASTM D341- 
39). It covers a viscosity range 0.4 to 20 
million centistrokes and a temperature 
range —100 to 700F, The extended upper 
range provides data useful in research on 
high-temperature lubricants which require 
viscosities above 400F, the highest provided 
on ASTM charts. Scales are identical on 
both types. 


Another NRL modification was the com- | 
bination of the ASTM Low Range and | 


High Range Viscosity Charts, an aid where 
both charts are needed for characterization 
of a single liquid. 

(Office of Technical Services, Viscosity 
Temperature Chart for Liquid Petroleum 
Products, PB 131677, OTS, U. S. Dept. of 
Commerce, Washington 25, D. C., $1.00). 


Guide for Heaters, Stacks 
Availability of Chapter IX, (Fired 

Heaters and Stacks) of the API Guide for 

Inspection of Refinery Equipment, has 


been announced. This is the first edition, 


1958. 


The guide covers the general design of | 


box-type, vertical, and special heaters and 
of smoke, flare, and blowdown stacks; rea- 
sons for inspection; causes of deterioration; 
frequency of inspection; safety precautions; 
minimum allowable thickness; method of 
inspecting furnace settings, stacks and other 
appurtenances; methods of repair, and 
records and reports. 

(Chapter IX, API Guide for Inspection 
of Refinery Equipment, Publication Dept., 
American Petroleum Institute, 50 W. 50th 
St., N. Y. 20, N. Y., 50 pages, $2.00.) 
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What Suppliers Are Doing 





Miller 


Eugene F. Hill has been appointed mar- 
ket manager of the New Products division 
of Wolverine Tube, division of Calumet 
& Hecla, Inc. He will study potential 
markets for products of the Development 
Laboratory and Research facility of Wol- 
verine Tube. 

Hill has had 16 years experience in 
senior positions related to product devel- 
opment with other Detroit firms. He is a 
graduate of the School of Mines & Met- 
allurgy of the University of Missouri, and 
holds a M.S. degree in chemical engineer- 
ing. 


Edward A, Parker has been named su- 
perintendent of Kaiser Steel’s new Hot 
Strip Mill. Parker came to Kaiser Steel 
in 1953 as assistant superintendent of the 
110-inch Plate and 86-inch Hot Strip 
Mills, and was named superintendent in 
1954. 

Parker entered the steel business in 
1920, working for Trumbull Steel in 
Warren, Ohio, for nine years. He followed 
the field of steel rolling with such com- 
panies as United States Steel and Jones 
& Laughlin. He was also with Youngs- 
town Sheet & Tube, East Chicago, Ind. 


Fahmi N. Dahdah, a Jordanian who 
recently joined Tretolite Co., division of 
Petrolite Corp., has been appointed Tret- 
olite representative in the Middle East 
oil-producing countries. He will serve as 
engineer on the company’s over-seas staff 
with headquarters at Al Kuwait, Kuwait, 
on the Persian Gulf. 

Dahdah came to the U.S. in 1952. He 
attended Southern Illinois University and 
graduated with a B.S. degree in chemis- 
try and in mathematics, Before coming to 
the United States, Dahdah worked with 
the British Royal Air Force in the oils 
and fuel department. 


Marvin M. Ramer has been appointed 
manager of the Central District of Blaw- 
Knox Co.’s Chemical Plants division. He 
will be responsible for all division sales 
activities in Western Pennsylvania, Ohio, 
West Virginia, Western New York, Ken- 
tucky, and Wayne County, Michigan. 

Ramer was formerly sales promotion 
manager of the Chemical Plants division. 
Prior to joining Blaw-Knox, eight years 
ago, he held several managerial and tech- 
nical positions in the chemical industry. 
A graduate in chemical engineering from 
Rensselaer Polytechnic Institute, he has 
done post-graduate work at Columbia 
University and other institutions, and is 
a registered professional engineer. 


E. B. Miller, principal of E. B. Miller 
Co., has been appointed sales agent for 
Conoflow Corp. Miller’s firm will be ex- 
clusive representative for Conoflow in 
eastern Missouri and southern Illinois, 

Miller is well known in the area he will 
service. Prior to forming his own com- 
pany in 1955, he was St. Louis district 
manager for the Foxboro Co, for fourteen 
years. Earlier, he worked as a sales en- 
gineer for Foxboro. He received his 
engineering degree from Iowa State Col- 
lege. 


E, W. Jones, manager of the Philadel- 
phia district office of the Armstrong Cork 
Co.’s Industrial division, has been ap- 
pointed manager of the division’s newly 
established Product Planning department. 
A graduate of the University of Wiscon- 
sin, he has had 12 years experience with 
the Industrial division, He served as a 
salesman in the Chicago and Cleveland 
territories, as a technical assistant in the 
Industrial. Adhesives department, as as- 
sistant manager of the Chicago office, and 
for the past two and one-half years as 
manager of the Philadelphia office 


A, L. Gray has been named director of 
sales for The Pfaudler Co., a division of 
Pfaudler Permutit Inc, of Rochester, N.Y. 
He will be responsible for the perform- 
ance of the Pfaudler division field sales 
organization. He will supervise all field 
sales activities, direct district managers 
and coordinate sales promotional pro- 
grams 

Gray joined Pfaudler in 1922, serving 
in various engineering and sales capacities 
He was appointed Rochester district sales 
manager in 1949, assistant general sales 
manager in 1956 and sales manager, 
Pfaudler division in 1957. 


William H. Muchnic, president of The 
LFM Mfg. Co., Inc., a subsidiary of 
Rockwell Manufacturing Co., has been 
elected a vice president of the parent 
company. A Rockwell director since April, 
1956, he has been president of LFM since 
November, 1952. 

A 1939 mechanical engineering grad- 
uate of the University of Kansas, he 
joined LFM in 1946 and was named as- 
sistant to the president in 1948. He is a 
director of the Steel Founders Society of 
America and former chairman of its Prod- 
uct Development Committee. 


William F. Zunker has been appointed 
sales manager of Cleaver-Brooks Co.’s In- 
dustrial Boiler division. He will work with 
the company’s other sales outlets in the 
U.S. and Canada. With Cleaver-Brooks 
for nine years, he was contract supervisor 
for the Boiler division, working with the 
B.:au of Ships and Bureau of Yards and 
Decks, during the Korean Conflict. For 
the past three years, he has been assistant 
to the sales manager, and was also in 
charge of special assignments in the ap- 
plication of boilers for use with hydrogen 
sulphide, sewer gas, and units for the 
production of carbon dioxide. 


John C. Wallace has been appointed to 
the new position of vice president, opera- 
tions, of the Walworth Co., manufactur- 
ers of valves and pipe fittings. He will be 
in charge of the company’s manufactur- 
ing, engineering and development activi- 
ties. 

Wallace joined Walworth in 1957 as 
vice president of manufacturing. Previ- 
ously, he had been with Hunt Spiller 
Manufacturing Corp., Boston, for six 
years. He hag& served there successively 
as chief engineer, vice president of manu- 
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“Take a tip from me — 


One slip can cost more than (iss) Multigrip” 


Have you safe-treaded all the danger 
spots in your plant and on your moving 
equipment? Accidents may be costly—but 
they can be prevented. The safe tread 
offered by USS Multigrip Floor Plate 
provides positive traction in any direction. 

Multigrip is studded with hundreds of 
little cleats shaped like those on a football 
player’s shoe. They are flat on top—com- 
fortable to walk on—and safe, wet or dry. 


Not only does Multigrip protect 
workers, but it protects floor surfaces, too. 
It is rugged, heavy-duty steel plate that 
will last for years with no maintenance. 
It’s easy to keep clean. A quick “once 
over” with broom or hose will get it spick 
and span; there are no closed pockets to 
hold dirt, and water drains quickly in any 
direction. Get Multigrip from our local 


distributor near you. 
USS and Multigrip are registered trademarks 


Sold by leading distributors from coast to coast. 


United States Stee! Corporation — Pittsburgh 
Tennessee Coal & Iron - Fairfield, Alabama 
Columbia-Geneva Stee! - San Francisco 

United States Stee! Supply - Stee! Service Centers 
United States Stee! Export Company 


United States Steel 
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VERTICAL 


OR HORIZONTAL 


NATIONAL AIROIL 


Exclusively for vertical firing, the new National Airoil VERTICAL 
Tandem Block Units retain all the features of our regular horizontal 
Tandem Units . . . plus: special, pre-cast refractory shapes for easier, 
cost-saving vertical installation and maintenance; secondary air inlet 
louvres for positive control of vertical flame pattern; and, all steel 
duplex detaching gear which enables swift, simple vertical burner 
changeover. 

VERTICAL and HORIZONTAL Tandem Units hold air in the 
combustion zone until fuel and heated air are thoroughly mixed. 
This means that ignition takes place in a hot zone; the result: high 
fuel economy through more rapid combustion with a minimum of 
excess air. NATIONAL AIROIL’s patented Tandem Combustion 
Units allow secondary air to be easily and accurately controlled. By 
adjusting air control louvres, flame can be shaped to radiate heat 
uniformly without tube impingement. 

The VERTICAL or HORIZONTAL Tandem Unit is always fired 
with NATIONAL AIROIL Combination Oil and Gas Burners... 
has a high turndown ratio with a steady flame temperature using 
either fuel oil or gas. With the TANDEM UNIT’s clean flame, a 
cold furnace can be brought to full capacity in a short time. 

“Many, many more hours on stream, without shutdown”... 
yes, YOU will realize higher profits from YOUR heaters when 
NATIONAL AIROIL VERTICAL or HORIZONTAL Tandem 
Units are specified. Our new Bulletin 498 is yours for the asking. 


ational Airoil 


BURNER COMPANY, INC. 


oa Main Office & Factory: 1254 EAST SEDGLEY AVE., PHILADELPHIA 34, PA, 


\0N 4 » . 


ant? 
SOUTHWESTERN DIVISION. 2512 SOUTH BOULEVARD, HOUSTON 6, TEXAS 
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facturing and engineering, and vice presi- 
dent and general manager. He has also 
been with Lima Hamilton Corp., and the 
Bessemer and Lake Erie Railroad. 


Willums Thorsrud 
PHILLIPS CHEMICAL CO., wholly owned sub- 
sidiary of Phillips Petroleum Co., has 
opened a new office at Limatquai 70, 
Zurich, 1, Switzerland, to serve European 
customers in the synthetic rubber and car- 
bon black fields. 

Jan Willums, who has been in Zurich 
as European manager of the Phillips rub- 
ber chemicals division since 1954, is in 
charge of the new office. He joined Phil- 
lips in 1948 as technical representative in 
Copenhagen, Denmark. Willums studied 
chemical engineering in Norway and re- 
ceived a degree in industrial engineering 
from the University of Akron, Ohio. He 
is a member of ACS and various rubber 
associations in Europe. 

Agmund Thorsrud, European technical 
representative, joined Phillips in October 
1957 to assist Willums. He is a graduate 
of the State University of Technology at 
Trondheim, Norway, and spent two years 
at the French Rubber Institute in Paris. 
He is former director of research and de- 
velopment at the Central Laboratories of 
A/S Askim Gummivarefabrik of Norway. 


THE COOPER-BESSMER CORP. has promoted 
D. L. Gallogly to chief engineer. He will 
be responsible for the 


| supervision of all en- 
| gineering divisions of 
| the corporation. 


A graduate of Ohio 


| State University in § 
mechanical engineer- J 


ing, Gallogly joined § 
Cooper-Bessemer in § 
1929. For the past 29 § 
years he has held ag 
important positions 
within the company 
including service man- 
ager, chief engineer 
of the Products divi- 
sion and assistant ex- 
ecutive engineer. 

Reporting to Gallogly wiil be the chief 
engineers of the Technical, Products and 
Development divisions. 


JEFFERSON CHEMICAL CO. has named John 
G. Sibley Southern regional manager of Jef- 
ferson Chemical Co., Inc. 

William P, Thorp III will be resident 
salesman at the company’s Charlotte, 
N. C., office. 

Sibley, who received his B.S. degree in 
chemistry from the University of North 
Carolina in 1947, joined Jefferson in 1953 
as a salesman, and in 1956 was appointed 


D. L, Gallogly 
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PUZZLED ABOUT PRIMERS? 


Here are tests you can duplicate 


5 ie purpose of these accelerated 


tests is to show what happens. when 
various types of coatings are exposed 
to a typical corrosive environment 
Four clean steel panels, free from mill 
scale and rust, were coated with dif- 
ferent combinations of primers and 
topcoats. Each was scribed to bare 
metal and immersed in salt water in 
the presence of free oxygen, for two 
weeks. 

As caustic deposits formed over 
cathodic areas of the steel in tests 1, 
2 and 3, failure occurred in three 
ways. The vinyl, though not directly 
attacked, was undercut as caustic 
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TEST 1—One « 


»f setf-priming viny 
Coating breaks 
away (L) due to 
severe und 

(R), expos 

to prog 

corrosion 


oat 


TEST 2—Epoxy 
primer, epoxy 
topcoat. Coating 
lifts off in single 
sheet (L) as 
adhesion fails (R), 
exposing entire 
surface to corrosion. 


TEST 3—Oil primer, 
oil topcoat. Both 
coats fail completely 
(L) as underfilm 
caustic reacts on 
their oils to form 
soaps (R) 


TEST 4—Amercoat's 
No. 86 inhibitive 
primer and No. 33HB 
vinyl topcoat 
Corrosion restricted 
to scored line (L), 
Tem lalel igen si edits 

or peeling (R) 


spread beneath the film and destroyed 
adhesion. The epoxy coating, known 
for critical adhesion to smooth metal, 
proved impervious to caustic attack. 
It was, however, lifted in its entirety 
as moisture spread beneath the sur- 
face. The entire oil paint film was 
quickly penetrated by the salt solu- 
tion, creating widespread corrosion 
and caustic formation. The caustic 
then reacted with the oil to saponify 
the film. 

In the fourth test the corrosion was 
limited to the score mark. Reason: 
Amercoat No. 86 Primer resists un- 
dercutting and adheres tenaciously, 
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RUST cS 
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EPOXY, 
UNDERCOAT 


mB EPOXY TOPCOAT CAUSTIC 


RUST 








OIL BASE COATINGS SAPONIFIED, 


\a 


RUST 
SEN 
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Corrosion restricted to scored line, 
no undercutting or peeling. 


NO. 8 + 33HB RUST 











inhibiting 


action. 


electrolytic corrosive 


The conclusions are clear. To pro- 
vide long term protection in corro- 
sive service, start with Amercoat No. 
86 Primer, which provides a sound 
and lasting base for quality topcoats 
such as Amercoat No. 33HB. 

Write today for complete data on 
Amercoat No. 86, and have the de- 
tails on hand when planning your 
next important coating job. 


. 
CORPORATION 


4809 Firestone Bivd., South Gate, Calif. 
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district sales manager in Charlotte. His 
headquarters will be at Houston. 

Thorp graduated from Rutgers Univer- 
sity in 1950 with a B.S. degree in busi- 
ness administration. In 1957 he received 
a B.S. degree in chemistry from the Uni- 
versity of Texas. He joined Jefferson in 
1957. 


LINDE CO., a division of Union Carbide 
Corp., will build a new 300-ton-a-day 
liquid oxygen and nitrogen plant at Pitts- 
burg, Calif. The plant is expected to be 
in production as early as June 1, 1959, 
when the first section, with a capacity of 
115 million cubic feet a month begins 
| operation. A few months later, when addi- 
tional equipment will go on stream, the 
| plant will have a total capacity of more 
than 220 million cubic feet a month. 

The company recently built a 1,000 ton- 
| a-day high purity gaseous oxygen plant in 
| the Pittsburgh area. Seven other Linde 
| oxygen plants have either gone on stream 
| or into construction earlier this year 
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M&L STILL REBOILER ide of all carbo | HUMBLE OIL & REFINING CO. has promoted 
steel to AS.ME. code EMA. specif | Ralph G. Sharpless to senior engineer in 
iattnne:- biisine, te Ean the Technical division, Baytown refinery 
soa esign ve He will handle major projects of a com- 
bs., Shell—44 plex nature as well as the routine main- 
thick, 1500 steel tubes i tenance and construction work for the 
| refinery’s two hydroformers 

Sharpless has a B.S. degree in mechan- 
ical engineering from The University of 

Texas and did graduate work at M.I.T 


DE LAVEL STEAM TURBINE CO. has trans- 
ferred W. F. Senkus from the Chicago dis- 


. ° trict sales office to the Turbine Sales de- 
Many years of experience have given us an unusu- partment headquarters in Tre a, 2 


ally thorough knowledge of the appropriateness, ue wil aavet Scie enies etiices im the peo- 


motion and sales of turbines and genera- 


adaptability and qualities of fabrication of a wide tors 
variety of metals. This accumulated knowledge, THE OSTER MANUFACTURING CO., Wick- 
coupled with our engineering experience and the liffe, Ohio, has appointed Rebert C. Baum- 


gartner, formerly general sales manager, 


important “extras” in fabrication, is your assur- vice president. 
: "St Richard Humiston was named treasurer 
ance of practical trouble-free equipment at the and Clare R. Metcalf sales manager. Met- 


lowest possible cost. calf has been secretary of the company 


since 1947 and will continue in that ca- 

is j j i ivi 1 | pacity in addition to his new duties 
It ie impossible, in a field requiring such wide | Elwood A. Oring, chief accountant of 
diversification, to illustrate, or even list all the the company, has been appointed con- 


products we have been called upon to supply. An — 
excellent case in point, however, is the Reboiler | THE PFAUDLER CO. has named Bruce T. 


; ‘ . 2 2 Clarke division sales manager. He will be 
above. In its fabrication, X-Raying was performed responsible for general sales policies, co- 
to assure perfect welds. This example is typical of i eras aeons 
the “extra” care you can expect and get from new product promotions 
M . oe Clarke, who holds a mechanical engi- 

anning & Lew 1S. neering degree from Case Institute, joined 
Pfaudler in 1956 as a sales representative 


Call on us the next time you need equipment. We are a eg” oa 
fully qualified to design and fabricate to all codes. a ee ee 
sion has created a Product Planning 
department to seek out, evaluate and rec- 
| ommend new product ideas and new 
; market opportunities. W. B. Tucker, gen- 
| eral sales manager of the division, says the 
MANNING & LEWIS | responsibilities of the Product Planning 
department will not conflict in any way 
with those of the Marketing Services 

department. 








ENGINEERING COMPANY | PETROLITE CORP, has appointed Lester O. 


Dept. C, 28-42 Ogden Street, Newark, New Jersey Eime, research chemist for Alcoa Research 
| laboratories for the past ten years, a re- 
DESIGNERS & MANUFACTURERS OF QUALITY HEAT EXCHANGE EQUIPMENT search chemist in the company’s labora- 


298 For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER 





g YOU GET a 
. EXTRA PROTECTION : 
against corrosive... 
abrasive or 
explosive elements 


| 
| | 
| | 
hn nesiiaiiataldl : os 


TYPE EP 
Standard TEFC 
1 to 100 hp 


TYPE JP 
Explosion-prooft 
1 toe 100 hp 


with 
Wagner totally enclosed 
HEAVY DUTY BALL BEARINGS ...The boll bearings 
moto rs. ee protected for used in these motors ore of the highest quality, with more 
than omple capacity to provide long troublefree service 
longer motor life 


under heavy loads. 


If you need motors that will keep production rates up... 
that will give the continuity of service that is so important 
to automation .. . that will operate with complete depend- 
ability under the most severe conditions— Wagner totally- 
enclosed motors are your soundest choice. 


Type EP Motors offer protection against corrosion, dust, 

abrasives, fumes, steel chips or filings. Type JP is explosion 

proof as well—designed and approved for use in explosive J 

atmospheres. BEARINGS CAN BE RELUBRICATED ... Factory installa- 


tion will lost for many yeors under normal service, but 
NEW NEMA FRAMES... These motors are built in the Openings cre provided to permit relubrication that adds 


new NEMA Frame sizes from 182 through 445U, with ribs yours tp eneter Bip andor semeae Goneiame, 
that add mechanical strength and increase the surface 

cooling area. Effective cooling system adds to motor life. 

Let your Wagner Sales Engineer show you how these 

protected motors can bring you savings on initial motor 

Costs, maintenance costs and continuity of operation, 


1 TO 100 HP—4 POLE, 60 CYCLE— 
NEMA FRAMES 182 THROUGH 445U 


Wagner Electric @rporation 


SEALS KEEP BEARINGS CLEAN ...Both ends of these 
6455 Plymouth Ave., St. Louis 14, Missouri. motors have running shaft seals to keep the bearings clean. 

Bearing housings are effectively sealed to prevent escope 
BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES of grease. 


wm s6-S 
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BURRELL 


“For Fcientish &: veryihere sl 


The KROMO-TOG mode! K-5 


Opens new frontiers of research 


in gas and vapor chromatography 


The new Burrell Kromo-Tog, 
Model K-5, is offered as the 
finest and most versatile re- 
search instrument in the entire 
field of modern gas and vapor 
chromatography. 

It accurately analyzes and 
records the components of 
almost any material which can 
be reduced to a gas or liquid 


WIDE RANGE OF ANALYSIS— 


HIGH BOILERS 


DETECTS FRACTIONS 
OF MILLIONTHS! 


EXTREMELY FLEXIBLE— 


L 


SYSTEMS ANALYZE 


MULTANEOUSLY! 


sample, including fatty acids 
and compounds containing 
as high as 36 carbon atoms. 

All of the most advanced 
Kromo-Tog features, plus 
tested innovations, have been 
incorporated in its outstand- 
ing design. Two complete 
systems include separate 
columns, detectors, controls 
and fraction collectors. One 
or two recorders, with or 
without integrators, may be 
specified as required. 


BURRELL KROMO-TOG, NEW RESEARCH MODEL K-5 


K-5 KROMO-TOG 
K-5 KROMO-TOG 


With One Potentiometer Recorder 
Same With Automatic Integrator 
With Two Potentiometer Recorders 
Same With Automatic Integrators 


Cat. No. 350-20 
Cat. No. 350-22 
Cat. No. 350-23 
Cat. No. 350-24 


Ask for Bulletin No. 837 


BURRELL CORPORATION 


Scientific Apparatus and Laboratory Supplies 
2223 FIFTH AVENUE, PITTSBURGH 19, PA. 


For more data on advertised products, use Readers’ Service Cards, last page. 
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tory, Webster Groves, Mo. He will be 
concerned with problems affecting the 
purification of hydrocarbons and other 
chemicals through electrical and catalytic 
processes. Eime received his A.B. and M.A. 
degrees in chemistry from the University 
of Missouri, the latter in 1947. 

Roy W. Greenlee, formerly a consultant 


| with the organic chemistry division of 


Battelle Memorial Institute, also joined 
the research staff. Greenlee will be con- 


| cerned with fundamental organic chemi- 


cal research at Petrolites St. Louis lab- 


| oratory. Greenlee received his B.S. degree 


in chemistry from Ohio State University 
in 1943 where he was awarded a research 


| fellowship. Later he served as a member 
| of a research group at the University of 


Chicago. 


| JONES & LAUGHLIN supply division an- 


nounced two changes in the management 
of the division’s stores. G. R. Kennedy, 
formerly store manager at Chase, Kan., is 
appointed store manager at Casper, Wyo. 
W. J. Doerfler, formerly stomman at 


Chase is appointed store manager there. 


WALWORTH CO. has named R. F. Fred 
Klein manager of lubricated plug valve 


| sales. Previously a sales engineer in the com- 


pany’s Metropolitan division, he joined 


| Walworth in 1945. He is experienced in 


| BADGER MANUFACTURING CO. 
| elected Dr. James S. Carey and Philip H. 


the application and sale of lubricated plug 


| valves in the oil and gas industry. 


recently 


Seaver directors of the company. Carey has 
been manager of Badger’s New York sales 


| office since 1952. Seaver has been a sales 
| engineer with the company since 1951 


Anson W. Krickl was elected vice presi- 
dent. He will continue as manager of the 
Manufacturing division, where he has been 
since 1957. Krickl came to Badger from 
Catalytic Construction Co. where he was 
assistant to the president. 


WOLVERINE TUBE division has made Charles 


A. Johnson sales representative in metro- 
politan Chicago. He will replace M. A. 


| Jackson who will go to the Dayton office 


Formerly Wolverine’s sales representative 
in Detroit, Johnson will headquarter at 
Evanston, II. 


| WORTHINGTON CORP. has appointed Paul 


| Des Jardins manager of the new Product 


| and Marketing Planning department. He 
| will be responsible for planning and inte- 


grating marketing programs of the corpo- 


| ration’s separate product divisions. 





Des Jardins graduated from Massachu- 
setts Institute of Technology in 1938 and 
joined Worthington as an application en- 
gineer. Since 1954 he has been manager 
of the petroleum and chemical sales de- 
partment. 


THE TIMKEN ROLLER BEARING CO., Canton, 
Ohio, plans to invest $3 million in the 
modernization of the cup and cone grind- 
ing departments of its Canton and Colum- 
bus bearing plants, and for new major 
equipment for its Bucyrus bearing plant 
Australian Timken Proprietary, Ltd., 
Timkens wholly-owned subsidiary, expects 
to have one of its production lines in its 
new plant operating after June, 1958. The 
plant will produce the first tapered roller 
bearings to be made in Australia. 
Construction of the new plant started 
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New Teflon’ parts for TEL valves 
eliminate many maintenance troubles 








Now users of Du Pont tetraethyl lead can look forward to new free- 


NEW DIRECTOR OF SALES | 


dom from faulty valve operation. This has been made possible through 
the use of “Teflon”* TFE-fluorocarbon resin, as a replacement for the 
lead closure face in valves controlling the flow of tetraethy] lead. 

In addition to the savings on maintenance costs, and the greater 
convenience, the “Teflon” parts are expected to double the average 
life of valves used in tetraethyl lead lines. Moreover, the possibility of 


personnel exposure to tetraethyl lead is reduced. co> 


W. ALLEN TAFT was recently ap- 
pointed Director of Sales of the Du Pont 
Petroleum Chemicals Division. He suc- 
ceeds W. Sam Carpenter, III, who has 
been appointed Assistant General Man- 
ager of the Electrochemicals Depart- 
ment. 

Mr. Taft joined the DuPont Com- 
pany in 1935, starting as a chemist in 
the Explosives Department. He _ be- 
came a supervisor two vears later and 
has held various supervisory and man- 
agerial positions in explosives manu- 
facturing. 

In 1950, he was transferred to the 
Photo Products Department and ap- 
pointed Assistant Manager of the Par- 
lin, N. J., plant. Entering sales work 
two years later, Mr. Taft was made 
Assistant District Manager of the Chi- 
cago sales office. In 1953, he was ap- 
pointed Assistant Director of Sales 
of the Photo Products Department in 
Wilmington, and later that same year 
was advanced to Director of Sales of 
the department. He held this position 
until his recent transfer to the Petrole- 
um Chemicals Division. 

Mr. Taft was graduated from the 
Massachusetts Institute of Technology 
with a B.S. degree in chemical engi- 
neering. 


ADVERTISEMENT—Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (Inc.) 
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“Teflon” Valves 


CONTINUED 


Now a standard specification 


Testing of the valves at a number of 
refineries during the last two and a half 
years has produced such excellent re- 
sults that they have been adopted as 
standard. They will be used exclusive- 
ly in all new refinery installations, and 
when replacements are needed in TEL 
blending plants serviced by the 
DuPont Petroleum Chemicals Divi- 
sion. 

Because of the chemical inertness 
and the superior wear and lubricating 
qualities, cup and cone packing of 
“Teflon,” is now used also in the valves 
having the new-type closure. 


Facing stays put 


The most common problem with earli- 
er lead-faced valves was that the soft 








PACKING 
RING 


TEFLON 
SEAT 
FACING 














lead, while assuring a tig ght seat in serv- 
ice, was extruded easily by repeated 
forceful closure. The conventional 

packing tended to dry out, causing dif- 
Reult operation, and also required fre- 
quent tightening of the packing gland 
for leak prevention. 


Service life doubled 


The average life of the “Teflon”- 
equipped valves is estimated at more 
than double the service life of the older 
type valves. 

The new valves are supplied for re- 
finery blending plants by DuPont as 
one of the company’s numerous serv- 
ices to tetraethy!l lead customers. 
*"Teflon” is DuPont's 

fluorocarbon resin. 


TFE- 


trademark for its 


















YOU OUGHT TO KNOW... 


DANIEL L. PASTELL heads up the 
engineering division of the DuPont 
Petroleum Laboratory. He is in charge 
of the Laboratory’s octane evaluations, 
fuel blending studies, special instru- 
mentation, and the road test work of 
the DuPont fleet of fuel test cars. 

Dan’s work keeps him in close con- 
tact with both the automotive and pe- 
troleum industries. Because of this, he 
often acts as a “clearinghouse” for in- 
formation on combustion chamber de- 
sign and fuel performance, which is of 
interest to both industries. 

In 1950 he won the Horning Memo- 
rial Award for his paper “Precombus- 
tion Reactions in a Motored Engine.” 
He has also had published a number of 
other papers on precombustion reac- 
tions and fuel blending studies. 

He is well versed in electronics as 
well as chemical engineering, holding 
a B.S. degree in chemical and electri- 
cal engineering, plus a Master’s degree 
in chemical engineering. 

Pastell was educated at the Univer- 





DANIEL L. PASTELL 


sity of Washington and served in the 
Army during World War II. He is a 
member of the Society of Automotive 
Engineers, The American Chemical 
Society, the American Institute of 
Chemical Engineers and the Institute 
of Radio Engineers. 














LITERATURE AVAILABLE 











Here is a listing of some of the many 
bulletins, reports, booklets, technical 
papers, and other aids available to you 
through DuPont Petroleum Chemicals 
Division offices: 

New DuPont dry-dye Eduction Probe 
and No-dust Drumhead — A folder de- 
scribing and illustrating the revolution- 
ary new dry-dye eduction devices 
which make gasoline dyeing a cleaner, 
faster, and more efficient operation. 


DuPont Petroleum Dyes — Includes 
data on chemical composition and 
physical properties of the complete 
line of DuPont Petroleum Dyes. Also 
spectrophotometer curves, rate-of-so- 
lution tables, addition and handling 
recommendations. 


Advantages of an “Ashless” Additive 
in Distillate Fuel Oils — Discusses the 
home heating troubles caused by me- 
tallic ash deposits on stack controls and 
ignition electrodes, and the diesel 
sparking hazard caused by glowing 
metallic ash particles. Tells how these 
adverse side effects can be reduced 
through the use of an ashless additive. 


Sales Promotion Aids for Dealer Meet- 
ings—Describes the many Du Pont aids 
available. A handy check list for any- 









one planning programs for dealer meet- 
ings. 


You can order from the nearest office 
listed below: 


SALES OFFICES 


Chicage 3—8 So. Michigan Ave 
Cleveland 15—25 Prospect Ave. 
Houston 2— 

705 Bank of Commerce Bidg 
Los Angeles 17-612 So. Flower St. 
New York 20— 

1270 Ave. of the Americas COlumbus 5-2342 
Philadelphia 2—3 Penn Center Plaza LOcust 8-3531 
Pittsburgh 22—1 Gateway Center ATlantic 1-2933 
San Francisco 4—111 Sutter St. EXbrook 2-1934 
Seattie 3—4003 Aurora Ave. MElrose 2-6977 
Tulsa 1—1811 So. Baltimore Ave LUther 5-5578 
in Canada—DuPont Company of Canada (1956) Lim- 
ited, Petroleum Chemicals, 85 Eglinton Ave. East, 
Toronto 12—Ontario HUdson 1-6461 
in Other Countries—Organic Chemicals Department 
Export Division, 7447 Nemours Bidg., Wilmington 
98, Del., Olympia 4-5121, Ext. 2962. 


RAndolph 6-8630 
SUperior 1-1363 


CApitol 5-1151 
MAdison 5-1691 





REG. U.S. PaT.OFF 


Better Things for Better Living 
... through Chemistry 


Du Pont Tetraethyl Lead and other Petroleum Additives 


ADVERTISEMENT—Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (Inc.) 


Printed in U. S 





VNLMANL A 


@ Belt and Direct-Drive 





Fans: 10” through 54” 


@ Spot Coolers 


@ Portable Blowers 





@ Roof Exhausters 


@ Automatic Shutters 





@ Fon Guards 
iteeimnieeaienll 


$48 OuR 
CATALOG 











CALL FAirfax 3-9181 


PHIL RICH FAN 
MFG. CO., INC. 


2900 Caroline 
Houston 4, Texas 





Model W Electrolytic Moisture Analyzer 
Explosion-Proof Model 


Measures water content 
better than 1 part per 


1,000,000! 


Some Useful Applications: 


@ Continuous or batch analyses of water im a 
wide variety of gas and liquid streams—includ- 
ing process streams, inert atmospheres uired 
in plant processes and laboratory dry xes, 
and plant instrument streams. 


@ Measuring reaction rates where water is in- 
volved as a reactant, product, or catalyst 
@ Studies of moisture permeability of polymers. 


Write for complete information 


MANUFACTURERS ENGINEERING 
& EQUIPMENT CORP. 


Hatboro + Pa. 
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in September, 1957, in Ballarat, Victoria, 
Australia. Initial plans called for produc- 
tion capacity of 600,000 bearings a year, 
but Australian Timken is increasing that 
capacity by nearly 67 percent. 


ARTHUR G. McKEE & CO. has opened a 
new sales office in Houston. Activities of 
this office, located in the Houston Club 
Building, will be de- 
voted to petroleum re- 
finery and chemical 
plant work 

Robert D. Trout- 
man will be sales en- 
gineer in charge of 
the new office. Edu- 
cated at the Univer- 
sity of Tulsa, he 
joined the Sinclair 
Refining Co. 16 years 
ago. For the past five 
years, he was district 
purchasing agent for 
Sinclair's Houston Re- 
hnery 


Troutman 


LADISH CO., Cudahy. Wis., has opened a 
new manufacturing plant, sales service 
office, and warehousing facilities. The 
plant, located in Houston, will serve in- 
dustries needing pipe fittings, corrosion 
resistant valves, saw blades, drop forgings 
and rolled rings 


JONES & LAUGHLIN SUPPLY DIVISION’s 
Houston city sales manager, C. B. (Ben 
Moore, Jr. has retired after 38 years of 
continued service. He joined J&L Supply’s 
predecessor firm, the Frick-Reid Supply 
storeman at Houston in 1920 
During his career at J&L he has been 
salesman, city salesman, and store man- 
ager. Moore was promoted to City Sales 
Manager for Houston in 1939 


r 
0., aS a 


THE COOPER-BESSEMER CORP. has assigned 
William Brafford as field engineer to its 
Chicago district office. He will 
users of power and compressor 
in the greater Chicago area 
Braffor< holds an 
from Ohio State 
with Cooper-Bessemer in its 
department since 


contact 
equipment 
engineering degree 
: 
and has been 
engineering 


University 
graduatior 


HORACE T. POTTS CO. ha: 
four-year scholarship industrial distri- 
bution. The ued at $500 per 
year for a four-year college course in th 
Temple University School of Business and 
Public Administration. The award 
will be made for the fall term of 1958 
if a suitable applicant can be found 


established 


award is \ 


first 


BLACK, SIVALLS & BRYSON, INC. has 
opened a sales office in Detroit 
Michigan and the Toledo, Ohio, area 

Paul F. Andre has been appointed sales 
engineer for the territory. A graduate of 
Michigan State University in Mechanical 
Engineering, Andre has had several years’ 
experience in product and 
neering 


to serve 


sales engi- 


FLEXONICS CORP. has appointed Col. 
Robert M. Burnett, U.S.A. (Ret.), plan- 
ning coordinator and assistant to the pres- 
ident. He was formerly executive officer 
in the office of assistant secretary of the 
Army. Before that, he was chief of inter- 
agency relations, office of assistant secre- 
tary of defense 

Burnett will Flexonics’ 


assist President 


GASKETS 








HEAT EXCHANGER GASKETS 


Made in any size or shape needed in 
double jacket type. Also cut from solid 
metal or sheet packing. Write for Bulle- 
tin 564. 


CORRUGATED METAL GASKETS 


Plain or jacketed type. Made of ingot 
iron, aluminum, stainless steel, copper, 
brass, nickel and monel in all sizes and 
shapes. Write for Bulletin 565. 


PROMPT DELIVERIES 


CHICAGO-WILCOX MFG. CO. 


7719 So. Avalon Ave., Chicago 19, Il. 





ASME Code 
National Board Inspection 


Pressure Vessel 
Fabrication 


Carbon Steel 
Alloys 
Alley Clad 


ROLLING CAPACITY 
4” thick 
BROCHURES WILL BE 
MAILED UPON REQUEST 


GENERALE. 
WELDING WORKS, INC., HOUSTON 
*m&* —b.0. BOX 10197 
HOUSTON 18, TEXAS 
UNderwood 9-1458 


For more data on advertised products, use Readers’ Service Cards, last page 





PUMP 


volatile 
SLUDGES AND SLURRIES 


...without clogging 


...under a low net positive suction head (NPSH) 


without gas or vapor binding 





PUAN RENCE 














The Lawrence Non-Clogging Top Suction Pump is 
designed specifically to handle volatile sludges and 
slurries. Large clearances through the impeller and 
casing completely prevent clogging. Volatile gases or 
vapors liberated at the impeller entrance (the point 
of lowest pressure), are pushed up and out of the way 
and can be vented back to the suction tank or ex- 
hausted to atmosphere. 

This type of pump can opercte with a very low Net 
Positive Suction Head (NPSH) and never become gas 
or vapor bound. It is made in all metals and alloys 
such as: — cast iron, bronze, stainless steel, Hasteloy, 
etc. — depending on the material pumped. 

For further details on Lawrence Non-Clogging Slurry 
and Sludge Pumps write for Bulletin 206-4. 


LAWRENCE PUMPS INC. 
37 1 Market Street, Lawrence, Mass. 


For more data on advertised products, use Readers’ Service Cards, last page. 
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| John F. P. Farrar with planning and de- 
| velopment of products, long term business 


planning and general administrative mat- 
ters for the company. He will also be a 
member of the Flexonics executive council 
and secretary of the president's staff. 


| BLAW-KNOX CO.’s Power Piping and 


Sprinkler division has appointed W, 

Weeks manager of power piping construc- 
tion, engineering, purchasing, shop pro- 
duction, accounting, and control functions. 


| He joined Blaw-Knox from B. F. Shaw 


Co., Wilmington, Del., where he was vice 
president of the construction division. 


DRESSER MANUFACTURING DIVISION has 
named Charles Kuhn sales manager, reg- 
ular products. He was formerly with Hills- 
McCanna and Fansteel Metallurgical 
Corp., Chicago. 


OAKITE PRODUCTS, INC., has named Ed- 
ward D. Hanagan controller of the com- 
pany. A native of Brooklyn, he has been 
with Oakite since 1929, and for the past 
several years has served as the firm’s man- 
ager of financial analysis. He attended 
New York University. 


Pribble Prentiss 


THE GENE D. PRIBBLE CO., manufacturers’ 
representative with offices in Los Angeles, 
has been appointed sales agent for Con- 


| ofiow Corp. The firm will be exclusive 


representative for Conoflow in southern 
California 

Partners in the company are Gene D. 
Pribble and Peter L. Prentiss. Pribble 


| studied engineering at the University of 
| California and the University of South- 


ern California. Before forming his own 


| company in 1955, he spent seven years 


as a sales engineer for a local representa- 


| tive of process control equipment manu- 


facturers, 

Prentiss attended Loyola University and 
West Coast University. Before joining 
Pribble, he was a safety engineer five 
years. Both Pribble and Prentiss are active 
members of the Instrument Society of 
America and the Southern California 
Meter Assn. 


W-K-M, Division of ACF Industries, Inc., 
has appointed Robert D. Butler assistant 
to sales manager-plug valves. He joined 
the company in 1953 as sales representa- 
tive-plug valves in the Southeast. He will 
now be located in Houston. 


| STONE & WEBSTER ENGINEERING CORP. has 
| announced the acquisition of Associated 


Nucleonics, Inc., of Garden City, N. Y. 
The Long Island firm, formerly known 


| as Walter Kidde Nuclear Laboratories, 


Inc., was purchased for a cash considera- 
tion from Walter Kidde & Co., and Wal- 
ter Kidde Constructions, Inc., which 
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FOR BENCH-SCALE REACTIONS IN Gow LAB... 
THIS NEW 300 ml. STIRRED AUTOCLAVE 


COMPACT + INEXPENSIVE 
EASY-TO-HANDLE 


eevee 
990 000000 000 C9900 P8O SOS G00 Cece c ene, , 

Pd es 
eee *ee 


ad Your Choice Of Air Or ieee 


ee Electric Drive _,,.,.° 


Here is the answer to your need for a bench- 
scale stirred autoclave you can use in a wide range 
of pressure reactions. This new AE vessel has a 
capacity of 300 ml. and is designed for pressures up 
to 5000 p.s.i. at 650°F. It is a self-contained unit 
ready for connection to existing utilities in your own 
laboratory. Equipment includes agitator, cooling 
coils, electric heating, sampling tube, charging open- 
ing, gas openings and your choice of either air or 
electric drive. 
You'll especially like the compact size of 
this AE BENCH-SCALE unit. For example, the AE BENCH-SCALE Stirred Autoclaves are compact. 
unit shown here occupies a space of only 7” x 13” x Model ABA-300 shown here is 7” 
20” high. Simplicity of design and light weight are 
other features that assure easy handling and 
operation. 
The body of the vessel and all wetted parts 
are made of 316 stainless steel. A complete line of 
valves and fittings for use with the unit are also 
available. 


Complete specifications are described in Bul- AUT © Dh LAV ED 
letin 1257-1. Send for y -opy today. 
Fenn Nee fae eee ENGINEERS, INC. 


2940 WEST 22nd STREET, ERIE, PENNSYLVANIA 


x 13” x 20” high. 
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years of KOVEN fabricating Suppliers... 
experience built into every Joby 23,:% se aa desciopment uni 


in 1952. 

T. Cortlandt Williams, president of 
Stone & Webster Engineering Corp., said 
the staff and the laboratory facilities of 
the Garden City firm will supplement 
Stone & Webster's Nuclear Projects di- 
vision. 


DAVISON CHEMICAL CO., division of W. R 
Grace & Co., has begun production of 
nuclear reactor feed materials at a new 
plant in Erwin, Tenn. The plant will 

| occupy an intermediate position between 
primary producers of thorium and uranium 
raw materials and industrial users of 
nuclear materials in reactors 


| THE REFINERY ENGINEERING CO. has ap- 
pointed Lee H. Lewis director of finance, a 
newly-created executive position. He will 
head an expanded accounting department 
Lewis was formerly with Thieblot Air- 
craft Co. as controller, and Vitro Corp. of 
America as assistant to the executive vice 
president, assistant to the treasurer, and 
controller of the engineering division 





tx 


Field erected storage bins Stainless Steel Clad ot ATLAS POWDER CO has elected William 


| C. Lytle a vice president of the company 
He will be in charge of the Explosives 


X-RAY INSPECTION E & | division. 
| Lytle joined Atlas 
FOR QUALITY CONTROL ’ as a chemist shortly 
after receiving his B.S. 
degree in chemistry 
includes: High pressure vessels built to A.S.M.E. a = from the University of 
Colorado in 1917. 
: Following service at 
stacks; breechings; hot transfer lines; large explosives plants in 
diameter fabricated piping and plate exhaust a ey a Missouri and Michi- 
gan, he was named 
, : | director of operations 
high vacuum testing. ¥ for Darco Corp. Atlas’ 
activated carbons sub- 
RICATION : sidiary, in 1929. He 
SPECIALISTS IN INTRICATE FABRICAT USING: bce Tineecs acmncat 
STAINLESS STEEL + ALUMINUM + MONEL | manager in 1937, a 
NICKEL + INCONEL + ALL CLAD MATERIALS post he held until 1942 
. During World War II, 
NICKEL PLATED STEEL * JOB GALVANIZING Atlas’ Government Ordnance divisie 
STRESS RELIEVING ‘ ; { was made manager of the’ Explosiv: 
Fabrication to all A.S.M.E. Codes , <4 t vision’s researc h division in 1945, | 
Call or write for a consultation with a ~ — to the general 
1952, and general managet 
trained KOVEN representative, and was named general manager of om- 
send for Bulletin #550 ’ | pany’s Chemicals division in November: 
1954, and became assistant to the senior 
vice president in February, 195¢ 


KOVEN equipment in all metals and alloys 


Codes; extractors; mixers; stills; kettles; tanks; 


ducts; shop and field erected storage tanks; 





Members of Steel Plate Fabricators Association 


SEE SWEET'S FILE AND CHEMICAL ENGINEERING CATALOG 
AMERICAN CYANAMID CO.’S Orca: 
Chemicals division has appointed Donald 
Stainless steel jacketed ; M. Roberts assistant to the advertising 

still with downpipe steel and aluminum manager. He is a graduate of Clark Univer- 
sity, and will handle the advertising of 
pigment and rubber chemical products of 
the company 





Dryer made of stainless 











| TRETOLITE CO.’S recent additions to its stafl 
of field engineers include: 

Conrad P. Lozano, field service engineer 
at Odessa; Frank J. Ortt, representative 
at Estevan, Saskatchewan; James H. Rob- 
erson, Jr., representative at the Casper, 
Wyo. district; and Robert E. Morgan, 
service engineer for the San Antonio dis- 
trict, with offices at El] Campo, Texas. 








_ re a vi 
80’ Dia. Clarifying Tank — 


RRR ee FABRICATORS INC Field Erected BAILEY METER CO. has appointed L. R. 


Kent resident engineer in charge of the 
91 E. Dickerson St., Dover, New Jersey ities Richmond, Va. and Baltimore, Md. offices 
elephone: both being subdivisions of Philadelphia 

JERSEY CITY N J * DOVER, N * TRENTON, N, J New York: WOrth 4-7395 district. 


New Jersey: FOxcroft 60400 | Richmond territory covers southeastern 
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our research is your reward 





73 Selas heaters in pyrolysis service demonstrate 


these extra benefits of 


The difficulty in heat processing materials in conven- 
tional tubular heaters is to achieve uniform application 
of heat on the tube wall. Flame impingement or exces- 
sive heat on one side of the tube outer wall hastens 
metal degradation and, especially with highly corrosive 
feed stocks, tube corrosion. 

Selas Gradiation overcomes that difficulty by dis- 
tributing radiant heat uniformly along and around the 
entire tube wall, minimizing scaling and corrosion. 
Maximum allowable heat rate may thus be used 
in establishing coil length. The result: shorter lengths 
of tubes, fewer tubes, more compact furnaces. Obvi- 


Gradiation® processing 


ously, tube replacement—when required—is less costly 

Selas heaters in pyrolysis service are designed to 
process a variety of feed stocks interchangeably. Burn- 
ers are individually adjustable. Response to controller 
demands is split-second. This quality of Zone Control 
makes Selas heaters exceptionally versatile; makes them, 
as one processor has said: “The heart of the refinery.” 

Selas Gradiation heaters for the chemical, petrochem- 
ical and petroleum industries may be field-erected or 
shop-assembled. Selas also builds Econotherm* heaters 
for use where operations require materials to be heated 
to below decomposition temperatures. 


Send for reprint “Try the Gradiation Heater for Economic Ethylene Production” and Bulletin 


Gradiation Heating for Petroleum and Chemical Processing.” Selas engineers will be glad to 


discuss your heat-processing requirements with you. Selas Corporation of America, Dresher, Pa 


Gradiation is a registered trade name of Selas Corporation of America * Trade Name 


SE LAS Hest snd Auid Processing Engineces 


CORPORATION OF AMERICA 
DRESHER, PENNSYLVANIA 
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/ WEATHERCOAT 


protects exposed insulation 


Lxsutanion on towers, tanks and exchangers must be kept 
DRY. If moisture gets through, the efficiency drops. 

Modern refinery and plant design places many major insu- 
lated vessels “in the open.” You can maintain the efficiency 
of your insulation with easy-to-apply Laykold Weathercoat. 

Weathercoat is a fibrated asphalt-base material of easy 
troweling consistency that dries to a black, remarkably tough 
and tenacious coating. A majority of the leading refineries 
are regular users of Weathercoat. 

A new product: Mastic Weathercoat, a bodied material, for 
use wherever economy demands the application of a single, 
thick layer. 


Write today for free illustrated brochure, entitled 
“Laykold Weathercoat for Insulation Protection.” 


American Bitumuls & Asphalt Company 
320 Market St, San Francisce 20, Callfornia Perth Amboy, N. J. 
Baltimore 3, Md. St. Louis 17, Mo. Cincinnati 38, Ohio 
Mobile, Ala. San Juan 23, P.R. Tucson, Ariz. 
Inglewood, Calif. Oakland 1, Calif. Portland 7, Ore. 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Virginia. The Baltimore territory includes 
Maryland, Washington, D. C.. and north- 
ern Virginia. 

Kent, who joined the company in 1924 
as a cadet engineer, was graduated from 
Johns Hopkins University with a B.S. de- 
gree in mechanical engineering. He is a 


member of ASME and ISA. 


GRAVER TANK CO. has appointed W. Clark 
Root president and chief executive officer 
of the company. He joined Graver Tank 
in April, 1958, as executive vice presi- 
dent. Previously he was project manager 
for Canadian Bechtel, Ltd. 

Root graduated from the University of 
Illinois with a B.S. degree in civil engi- 
neering and began an engineering career 
with Shell Oil Co. shortly thereafter. 


GEIGY INDUSTRIAL CHEMICALS, division of 
Geigy Chemical Corp., has appointed 
W. F. Bliss, Jr., technical sales representa- 
tive at Houston. Prior to joining Geigy, 
he was district sales representative for Na- 
tional Aluminate Corp., covering the 
Middle South and Southwest. He holds 
degrees in chemistry and biology, and is 
active in ACS and NACE 


DE LAVAL STEAM TURBINE CO. has named 

C. E. Cromwell, manager of commercial 

sales, including pumps, centrifugal com- 
pressors, turbines, and 
commercial gears. In 
addition to his new 
position, Cromwell 
will continue as Field 
Sales Manager. With 
De Laval for 21 years 
he was Detroit district 
manager from 1946 to 
1957. He is a gradu- 
ate of Rose Polytech- 
nic Institute. 

A. L. Feltz, Jjr., 
manager of the De- 
troit district office 

Cromwell since 1953, has been 

appointed manager of 

the Chicago district office. He is a graduate 
of Purdue University. 

J. F. Donovan, a De Laval sales en- 
| gineer for the past nine years, with tours 
| of duty in the Detroit and Kansas City 
| Offices, has been appointed manager of 
the Detroit district office. He is a gradu- 
ate of the University of Pittsburgh. 

W. H. Mouquin, manager of the Chi- 
cago district office for the past two and 
a half years, is now manager of the newly 
established New York district office 





LAYNE & BOWLER, INC., Memphis, Tenn., 
has named Edward J. Rogers, president 
| and general manager of Layne-Northwest 
Co. of Milwaukee, chairman of the board. 
The board elected C. E. Ponkey of 
Dallas executive vice president. Ponkey 
was educated at the University of Detroit, 
where he studied commerce and finance, 
and aeronautical engineering. He was for- 
merly with Dallas Tank Co., Dresser As- 
sociates, Sheldrick Manufacturing Co., and 
Excello Corp. 


STAUFFER CHEMICAL CO. has appointed 
Philip H. Mc Laughlin manager of sales 
| development, Industrial Chemicals divi- 
sion, A new program to expand the activ- 
ities of the Sales Development department 
| has begun. The Technical Services group 
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he 


‘ ‘ re pa é , 
NEWS YOU CAN USE ABOUT ENGINE AND COMPRESSOR ae 8 
oe hate 


WOULD YOU BELIEVE THAT ONE DROP 
OF OIL COULD BE THIS IMPORTANT? 


Take a 12 cylinder, 2,000 HP, 330 RPM engine... let just 
ceoeoeeeeece zz. » ONE-EIGHTH OF A DROP of additional oil per stroke be 
used in each cylinder and here’s what will happen: your 


oil consumption rate will increase from 8000 BHP hours 
per gallon to 2000! 

And that’s the big reason Cook rings save you money. 
Like other oil control rings, Cook rings meter oil and 
properly spread it, but Cook rings do this in addition: 
they prevent excessive use of oil! 

Don’t just get oil wiper rings... get Cook engineered 
conformable oil wiper rings, the most copied oil control 
rings in the world! 





KEEPS PACKING COOL PISTON RING 


. WEAR 
... AND IT’S LEAK- PROOF! LOG SHEET 


AVAILABLE 
FREE 


Here's the perfect record for cyl 
inder liner and piston ring wear 
in your engines. Properly kept, 
this log will give you the “history” 
of your engine at a glance. Copies are available from C. 
Lee ( ook ( ompany without cost or obligation. Irv them, 
request a dozen on your letterhead! Write C. Lee Cook 
Company, 950 South 8th Street, Louisville 3, Kentucky. 





Cook’s new leak-proof packing cup features circu- .. LEE 


lating water completely inside of the cup itself... 

eliminates any possibility of leakage, corrosion or © < 
contamination of the material under compression. 

These are big advantages for all applications—and COMPANY 


are naturally of even greater importance on non- 
lubricated service. Rines and Pa 
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will be an integral part of the department 
and will report to Mc Laughlin. 

Ernest W. Rivers, appointed head of 
the Product Manager group, will be re- 
sponsible for sales analysis, product sched- 
uling, general sales intelligence and will 
appraise market trends and supervise sales 
policy. 


Petroleum 


Refiner 


WALWORTH CO. has appointed G, A. Hoff- 
man assistant vice president, Metropoli- 
tan division, which includes an area of 
50 mile radius of New York City, with 
headquarters in Harrison, N. J. He has 
been with the company since 1932. In 
1936 he entered company sales and was 
appointed sales manager of Philadelphia 
area in 1940. He subsequently managed 
the Kansas City and Detroit sales areas 
before becoming manager of the Metropol- 
itan division in 1955 


Petroleum Refiner New Classified Rates 


RATES: Regular Classified 


(undisplayed) set in this type: 


20 cents per word. Minimum 


charge, $4. Blind box address in our care counts six words. Replies forwarded without charge. 
Display Classified ads, set in suitably larger type with ruled border, $12.50 per column inch. 
Ten percent discount for two or more insertions of same copy in consecutive issues. All Classi- 
flied ads payable in advance. Copy deadline: 25th of month preceding date of issue. Send copy 
and checks to: Classified Advertising, Petroleum Refiner, P. O. Box 2608, Houston, Texas. 


* * * * * * * * 


* * * * * * * * 





HELP WANTED 


FOR SALE 








. 
Petroleum Refinery Engineers 
Positions involve technical service and consulting 
ivpe work for petroleum refiners. Requires 
chemical engineers with several years experi- 
ence in refinery process engineering. operations, 
and/or economic analysis, Positions offer a wide 
variety of work assigaments in an expanding 
technical activity that works with Sales, Re- 
search, Refinery, and company management prob- 
lems. Also affords opportunity for industry-wide 
contacts with refining and process companies and 
for using initiative and individual expression to 
increase responsibility. Location in Detroit sub- 
urb offers ideal professional environment with a 
choice of city or a living. Send resume to 
nel Manager 
ETHYL ¢ CORPORATION 
1600 W. 8 Mi oad 
Ferndale 20, Detroit, Michigan 














POSITION WANTED 





SHEMICAL ENGINEER—B.Se 
M.A.I.Ch.E. Sixteen years experience research 
and development project, and sales en 
gineer for petroleum refineries and petrochemi- 
cal plants. Foreign languages; perfect German 
some Dutch and Russian. Now on Engineering 
consultant assignment in Seek rep- 
resentation in Europe for engineering or manu- 
facturing firm. Address Box 295-R, PETROLEUM 
REFINER, Houston, Texas. 


Ch.E 


process, 


Germany 





Free to 
PETROLEUM REFINER Subscribers 


Write for free booklet on preparation 
of articles for PETROLEUM REFINER, 
the technical press generally, as well 
as papers for technical meetings. 


Use Readers’ Service green cards in 
the back of this issue. Write on the 
card “Free Author’s Booklet,” fill in 
name, address and mail. No charge, 


no obligation. 





“Models by Maris” 


Scale models made from your engineering 
drawings. Experienced in refining/petrochemi- 
cal work, Complete plant or individual unit 
models. Also equipment sales models (in 
plastic) and convention displays. Coll or 
write: Maris, 8402 Rockford Drive, Houston 
21, Texas. Telephone REpublic 4-6352. 











Specify SAUEREISEN 


ACIDPROOF CEMENTS COMPOUNDS 
FOR 


Sauereisen Cements Company 15. Penna 


When you see a large chimney 
think of Savereisen Cements. 





ERNST 
Water Column & Gage Co 








Send for your FREE copy of the 
New Petroleum Books Catalog con- 
taining descriptions of many books 
pertaining to the Petroleum Indus- 
try. Send your request to Book 
Department, Gulf Publishing Co., 
P. O. Box 2608, Houston 1, Texas. 
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JOHN WOOD CO.’S W. M. Hoxie, service 
manager of the Bennett Pump division, 
was recently presented an honorary lifetime 
membership in the Michigan Weights and 
Measures Conference. Hoxie is one of only 
four men in industry ever to receive the 
award, which was presented during the 
44th Annual Weights and Measures Con- 
ference, held in Saginaw, Mich 


SOUTHERN PIPE & CASING CO., Azusa, 
Calif., a division of U. S. Industries, Inc., 
has appointed John A. Ellis sales man- 
ager. With Southern Pipe since 1947, Ellis 
was moved up from assistant sales man- 
ager to fill the post vacated by D. N. 
Chamberlain, recently promoted to execu- 
tive vice president. He attended Pasadena 
City College and Washington State 
College. 


RAYBESTOS-MANHATTAN, INC., Manhattan 
Rubber division, reported the death in 
Cleveland March 21 of Austin L. Hawk, 
47, company sales executive 

Hawk started in the Chicago office of 
the Manhattan Rubber division in 1929 
as a clerk, and progressed to field sales 
representative, manager of distributor sales, 
Chicago district manager, and manager, 
central sales region, the position held at 
the time of his death 


NORTON CO. of Worcester and Carbometal, 
S.A. of Mendoza, Argentina have formed a 
new company to produce silicon carbide 
for the Argentine market. 

Called Norton Casali, S.A., the company 
will build an electric furnace plant on a 
ten-acre site in Mendoza. Construction on 
the $500,000 project is expected to begin 
shortly with completion scheduled for the 
end of 1958. 


SHAND AND JURS CO. has opened a sales 
and engineering service office in Cleve- 
land’s Terminal Tower Building. It will 
be managed by J. J. Connelly, formerly of 
the New York and Chicago offices. 

Connelly has four years experience in 
Shand and Jurs’ product line. He will be 
available for both sales and customer en- 
gineering service. 


THE PERMUTIT CO., a division of Pfaudler 
Permutit Inc., has appointed Herbert M. 
Appleton assistant to George N. Proctor, 
vice president and general manager. In 
addition to his new duties he will retain 
temporarily his former responsibility as 
manager of the Industrial Engineering de- 
partment 


MANNING, MAXWELL & MOORE, INC., has 
appointed Edmund R. Lehmann as man- 
ager of application engineering for the In- 
dustrial Controls division. Previously, he 
was with Fisher & Porter (Canada) Ltd 
and McColl-Frontenac Oil Co. Lehmann 
holds a B.S. degree in mechanical engi- 
neering from McGill University. 


BAILEY METER CO.’S Milwaukee district of- 
fice has moved to new quarters at 9137A 
West Lisbon Ave., Milwaukee 16. The 
territory includes the eastern half of Wis- 
consin and northwestern Michigan 


FLEXONICS CORP. has appointed Peter H. 
Lauer controller. He was formerly control- 
ler of Warwick Manufacturing Co., Niles, 
Ill., and Armour Research Foundation 


EVER-TITE COUPLING CO., INC., has opened 
a sales office at 600 S. Michigan Ave., 
Chicago. Victor Carnell, manager and 
sales engineer, will be in charge 


REFINER 





ADEQUATE 
FACILITIES 


Four Point Program Provides: 


service-proved engineering design 

guaranteed job ratings 

complete fabricating facilities 

technical service before, during and after installation 


One reason that Efco does it right is its many years of 
experience in designing and fabricating heat-exchangers 
for the wide range of temperatures and pressures repre- 
sented by ethylene plants and platinum catalyst reforming 
units. We are recognized specialists in handling all grades 
of carbon, alloy, and stainless steels, nickel, aluminum, 
and special low-temperature materials. 


ASK OUR GULF COAST CUSTOMERS —THEY KNOW US WELL 


Write for General Catalog 


EFCO HEAT TRANSFER EQUIPMENT 


Engineers and Fabricators, Inc. 
P. O. BOX 7395 HOUSTON 8, TEXAS 
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X-Ray Unit Is Light and Easy to Operate 


The lightest, highest voltage and least 
expensive per kvp portable x-ray unit 
available today for field arid plant radiog- 
raphy are the claims made for the new 
LX-140. It offers effective radiation pro- 
tection, unitized design, simplified controls, 
dust and moisture proof head, and is the 
lightest portable unit with the highest 
voltage per pound. 

Designed to resist the roughest of han- 
dling expected of an x-ray unit of this type, 
the new unit offers a continuous range 
from 70 to 140 kvp. Radiographs with 
2 percent sensitivity and 1.5 density can 
be produced with a 12-minute exposure 
through 1'%-inches of steel. 

Simplified controls of the LX-140 enable 
even the most inexperienced personnel to 
learn its operation with a few minutes of 
instruction, it is claimed. It is said to be 
the only portable x-ray unit that can be 
repaired right in the field by the owner. 
Gas insulation removes many of the con- 
tamination problems usually encountered 
with oil insulation type units. 

The LX-140 operates from 115v, 60 
cycle line with 10 percent allowable 
variation. The new unit will operate in 
temperatures from 0 to 120F., humidity 
up to 95 percent and altitudes to 5000 
feet. 

The tube is hot-cathode, hooded-anode 
type, fixed at 2ma + 10 percent for all 
kvp settings. It is enclosed with high 
voltage and filament transformers in tank 
insulated by sulfahexafluoride gas at ap- 
proximately 5 psi nominal and 7.5 psi 
maximum. 

Effective projected focal spot is approxi- 
mately 1.5mm in the longest direction. 
The useful radiation field is approximately 
7-inches in diameter at 9-inches f.f.d. 
Equivalent inherent filtration approxi- 
mately 3 mm at 70 kvp. 

A beam-defining cone snaps onto the 
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tube head and automatically provides 9- 
inch f.f.d. when positioned against inch- 
thick plate. 

Exposure timer provides a 5-minute 
range in 5-second graduations. Voltage 
technic selector is of the variable auto- 
transformer type, with 70-149 kvp settings 
provided with output and voltage com- 
pensating knobs. A reference meter indi- 
cates current of 2 ma + 5 percent when 
dial remains in the red line area. General 
Electric Co. 


Circle El green card, last page 


Tests Show Steel Has 
Higher Yield Strength 


New guaranteed strength minimums for 
“T-1” steel, offering customer cost savings 
of up to 10 percent, have been announced. 

Higher yield and tensile strength mini- 
mums make possible the use of this low- 
carbon quenched and tempered construc- 
tional alloy steel at higher design stresses. 
Use of the new minimums reduce by about 
10 percent the fabricating, welding and 
shipping costs by using less material in 
all plates up to and including 2'/2-inches 
thick. 

The minimum yield strength of “T-1” 
has been increased from 90,000 to 100,000 
pounds-per-square inch. The minimum ten- 
sile strength of “T-1” has been increased 
from 105,000 to 115,000 pounds-per- 
square inch. 

The published tensile strength maximum 
of 135,000 pounds-per-square inch remains 
unchanged. “T-1” steel has three times 
the yield strength and four times the at- 
mospheric corrosion resistance of structural 
carbon steel. United States Steel Corpora- 
tion. 

Circle E2 green card, last page 
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50 ppm Gasoline Additive 
Cuts Carburetor Deposits 


Introduction or a new multi-purpose 
additive for automotive gasoline has been 
announced. 

Known as “Ethyl”? Multi-Purpose Addi- 
tive, the new product removes carburetor 
deposits, prevents engine stalling caused 
by carburetor icing, and protects fuel sys- 
tems against corrosion. As little as 50 parts 
per million, ia a gallon of gasoline, is 
sufficient to provide superior protection 
against all three problems, the company 
said. 

The new multi-purpose additive is a sur- 
face active agent which has been found 
to be unusually effective against the grow- 
ing problems of carburetor deposits and 
carburetor icing. 

As a detergent, the additive removes 
the carbonaceous deposits which accumu- 
late on the walls of the carburetor throttle 
body, and it also prevents the formation 
of these deposits in clean carburetors. 

As a carburetor de-icer, the additive 
prevents ice crystals from building up on 
the throttle blade, thus eliminating engine 
stalling due to restricted air flow at idle 
speeds. 

As a corrosion inhibitor, the compound 
forms a protective coating on the metal 
surfaces of storage tanks, pipe lines, and 
so on, preventing the oxidation of the 
metal. 

The new product, which is an amber- 
colored liquid, is fully compatible in gaso- 
line with antiknock compounds and virtu- 
ally all other gasoline additives. 

“Ethyl” Multi-Purpose Additive is being 
offered to oil companies at a price rang- 
ing from 95 cents a pound in 55-gallon 
drums down to 92'/2 cents a pound in tank 
car quantities. At the recommended con- 
centration of 50 parts per million, 12 
pounds of the multi-purpose additive are 
sufficient to treat 1,000 barrels of gaso- 
line. Ethyl Corporation 

Circle E3 green card, last page 


Closed-Circuit TV System 
Selis For About $2,000 


Completely installed industrial television 
systems utilizing the self-contained TC-i00 
camera are available at about $2,000, The 
cost of an installed system incorporating 


the deluxe TC-200 camera equipment, 
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CENTRIFUGALLY CAST 
THOROUGHLY TESTED 


FOR GREATER STRENGTH 
FREEDOM FROM LEAKAGE 
LONGER SERVICE LIFE 


THERMALLOY 


REFORMER FURNACE TUBES 


The Thermalloy* Reformer Furnace Tubes you see 
above are designed to operate at 1820° F.—with in- 
ternal pressure of 150 psig. To insure freedom from 
leakage and long service life, the individual cast tube 
sections underwent a hydrostatic test of 3000 psi. In 
addition, each assembly was tested at 900 psi. 
Tube sections are centrifugally cast to specified 
diameters—to insure greater density, finer grain 
structure and uniform thickness. And experienced 


Electro-Alloys metallurgists and engineers can 
help you select the grade of high-heat-resistant 
Thermalloy best suited to your particular application. 

Recent expansion of Electro-Alloys’ centrifugal 
casting facilities means we can meet your needs for 
Reformer Tube Assemblies promptly. Call your 
nearby Electro-Alloys representative. Or write 
for Bulletin T-283. Electro-Alloys Division, 9077 
Taylor Street, Elyria, Ohio. 


*Reg. U. S. Pat. Off. 


ELECTRO-ALLOYS DIVISION Elyria, Ohio 
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Two-Way-Sealing 
Hamer Leakproof 
Gate Valves 


ASSURE POSITIVE SHUT-OFF 





UPSTREAM AND DOWNSTREAM! 


Tiller-type handwheels afford 
plenty of leverage and make 
it easy to open or close valves. 


Machined shoulder on stem 
seats against back seat bush- 
ing in the bonnet. Permits re- 
packing of valve while valve 
is in open position. 


Close-fitting wedge guides 
are carefully machined, mini- 
mizing chatter or wear 
caused by line pulsation. 


Teflon* seals, well-known for 
their insert qualities, squeeze 
tight against wedge and with 
metal-to-metal fit, provide 
doubly effective line seal. 


Hardened, precision ground 
wedge seating surfaces mean 
positive fit against seat. 


Stainless steel locking rings, 
impervious to corrosive 
liquids, confine and control 
Teflon* seal rings to reduce 
expansion and contraction 
due to changing temperatures. 


Welded stainless steel seats 
spell end to thread leakage 
common in many gate valves, 
permit installation of new 
seats with minimum effort. 


You can count on absolute leakproof line shut-off when you install 
Hamer Leakproof Gate Valves...because Hamer Leakproof Gate 
Valves incorporate double sealing action—metal-to-metal fit of the 
wedge plus two Teflon seals. Positive shut-off, both upstream and 
downstream, saves the cost of double block and bleed installations 
required in many gate valve installations. Hamer Valves save money 
too because they last longer and require less maintenance. 

If yours is a valve problem, regardless of type or application, it 
will pay you to call on Hamer for help. 


Send for FREE, illustrated catalog. 


l= Eheels) 4 VALVES, INC. 


P.O. BOX 1851 + 2919 GARDENIA AVE., LONG BEACH 1, CALIFORNIA 


“Reg. T.M. DuPont 58-2 Representatives throughout the World 
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New Equipment. e « 


featuring a three pound unit measuring 
only 3 inches wide, 3% inches high, 10 
inches long, is approximately $3,500. 

By developing a line designed for build- 
ing-block type additions systems are avail- 
able that will for the first time allow the 
addition of remote controls for focusing 
light variations, and lens changes without 
obsoleting the original camera 

The completely self-contained TC-100 
television camera, least expensive of two 
cameras in a product line of industrial 
television equipment, requires no external 
power supply or control unit. With op 
tional three lens turret, the camera pro- 
duces bright, clear pictures with light 
levels as low as ten or 15 footcandles 
and usable pictures with even less light 
The basic camera measures 5 inches wide, 
7% inches high, 12 inches long, and 
weighs 12 pounds, Allen B. DuMont Lab- 
oratories, Inc 
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Floating Roof for Small 
Tanks Made of Foam-Plastic 


A low cost, rigid foam-plastic floating 
roof designed to reduce evaporation losses 
from small diameter, fixed-roof tanks 
storing volatile liquids has been introduced 
The cover also affords protection against 
corrosion. It is easy to install and will 
pay for itself within several months of 
service. It is expected to find extensive 
application in gasoline marketing tanks 
and bulk terminal tanks, solvents storage 
tanks and other product storage tanks up 
to 20 feet in diameter. The cover will also 
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Undisputed First Choice 


with engineers who have had occasion to thoroughly test this 
type of filter. Shown here are structural features that are the 


result of over 30 years experience in building this one filter. 





A.S.M.E. designed 
construction is stand- 
ard for pressures up 
to 60 Ibs. on all filter 
tanks, 








Plates sealed inde- 
pendently at center 
and periphery to as- 
sure positive seal. 








Plates sealed inde- 
pendent of tank clo- 
sure to secure a posi- 
tive seal for both filter 
plates and for tank 
cover. 














Scavenger plate sup- 
ported by re-inforced 
flat bottom tank. 








_ FILTERS : 
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Aloysius C. Kracklaver 
Originator of the Horizontal Plate Filter 





sembly—removable in- 
depently of tank. 


Cartridge plate as- 








Heavy solid plate 
rings precision ma- 
chined. 








Heavy perforated 
sheet metal support 
for filter paper. 








A more positive filter 
seal is obtained when 
hydraulic pressure is 
applied to plates ex- 
ternally rather than 
internally. 














Plate designed to re- 
duce flow friction to a 
minimum. 











The Sparkler, original exclusive horizontal plate design and flow 
principle, has never been equalled for efficiency and dependability 
in filtering with any and all types of filter aids. The cake maintains 
its original position as formed regardless of pressure fluctuation flow 
rate or viscosity. No break-through is possible, even with a complete 
shut down of the filter. Filtering can be resumed with perfect safety 
at any time. With Sparkler plate construction a completely sanitary 
filter can be furnished. 


SPARKLER MANUFACTURING CO. MUNDELEIN, mLUINOIs 


Sparkler International Ltd.—Manufacturing plants in Canada, Holland, Italy and Australia. 
REPRESENTATIVES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


For more data on advertised products, use Readers’ Service Cards, last page 
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Uniform calibration year after year is an 
important bonus realized with Serv-Rite 
thermocouple wire. Gordon has insured 
this unusual accuracy by the most careful 
advance selection of all bare wire stock to 
close thermocouple specifications. From a 
very large stock of bare wire, wires are 
matched to have a minimum departure from 
the standard curve. 

With several hundred insulation combi- 
nations applied in Gordon’s own process- 
ing plant, Serv-Rite is the most complete 
line of thermocouple and thermocouple 
extension wire. 

Give Serv-Rite a trial on your next ther- 
mocouple wire requirements. There’s noth- 
ing better. Serv-Rite is really a premium 
wire at no extra cost. 


Write for Bulletin No. 1200 
for specifications and data on SERV-RITE 
Thermocouple Wire and Extension Wire. 


7154 


CLAUD S. GORDON CO. 


Manufacturers*Engineers* Distributors 


615 West 30th Street, Chicago 16, Illinois 
2019 Hamilton Ave., Cleveland 14, Chio 
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New Equipment... 


retard corrosion and preserve product in 
oil field storage tanks. 

The rigid foam-plastic cover is expected 
to provide the same conservation protec- 
tion for small tanks that the floating roof 
has accomplished for large storage tanks. 
Evaporation, breathing and filling losses 
can be reduced at least 90 percent with the 
use of the Hamondflote Cover. Because it 
prevents the formation of vapor and ex- 
posure to air, the plastic cover offers the 
additional advantages of safety and prod- 
uct stability. 

The cover is constructed of rigid poly- 


isocyanate foam-a plastic with exception- 
ally low density and high load carrying 
capacity. The cover is made in 18 inch 
radial sections, each of which is formed in 
a mold and cured to obtain the required 
characteristics. The foam structure is com- 
posed of an infinite number of closed cells 
which give the material a high degree of 
buoyancy. It will remain afloat under 
all operating conditions. 

Each radial segment of the plastic cover 
has a flexible foam neoprene seal attached 
to its periphery. When all segments are 
assembled the neoprene loop provides an 
effective edge seal. The exceptional flexi- 
bility of the neoprene seal permits the 
cover to operate in a tank containing 
internal circumferential or vertical stiffen- 
ing angles. Hammond Iron Works. 
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Pail Package Unit Is Light, Convenient 


Dockhands! Marye Evenson and Sherrie 
Knight show the muscle isn’t needed to 
carry a new packaging unit. A manufac- 
turer buying steel pails packaged in “Han- 
dy-Pak” can save 90 percent of handling 
time each time he handles a carload of 
pails, such as from receiving to storage, 
storage to filling, filling to storage or 
shipment—each move can represent a cost 
savings of $80.00. 

This is the most convenient method 
ever developed to ship steel pails. Further- 
more, “Handy-Pak” helps preserve factory 


For more data on advertised products, use Readers’ Service Cards, last page. 
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fresh appearance of steel pails by protect- 
ing them against scuffing and damage. 

No capital expenditures are needed for 
special handling equipment. The 27-pail 
package can be easily carried by two men 
from car to storage, or directly to any 
point on the production line. One man can 
drag a “Handy-Pak” across the floor. Hand 
or powered trucks may be used or saved 
for heavier work. 

After filling, the manufacturer can then 
repack the ““Handy-Pak” and ship it to 
his customers, enabling them to save 


a 





<3 BIG REASONS WHY... 
1. FLANGE WITHOUT WELDING 


Faster than welding... easier 
than welding. A Speedline 
Insert Flange 
proof, expanded joint every 


assures a leak- 


time. Saves assembly time 
and costs! 


Speedline Unions are gasket 
seated to prevent leakage 

. bi-metallic for easy 
make-up and disassembly 
without galling or seizing. 
Available in two types: PE 
for expanding or PW for welding to Sch. 
pipe and Speedline Fittings. 


Dro —_— 


Speedline Aligning Connectors fit over pipe ends 
. Save time in aligning the most complex layout 


eS 


Type PW —Fer Welding 


5 or 10 


—permit preassembly prior to welding or brazing! 


PLUS SPEEDLINE’S “EXTRA LENGTH” FEATURE—There’s an extra straight 
section on every end of every Speedline elbow, tee, reducer, bend and cross. This 
means extra clearance for welding and also facilitates joining with flanges or unions 
Speedline Fittings, designed especially for use with Schedule 5 and 10 light wall 
stainless pipe, offer installation advantages and other cost savings not possible with 
conventional fittings. Write today for Speedline catalog or contact nearest Distributor. 


Lez SIAINLESS STEEL FITTINGS 
THE eawest THING IN PIPELINE ECONOMY 


CFC ONS 8 OL) 


mais ee ee ee 


Manufactured by HORACE T. POTTS COMPANY « 566 E Erie Avenue « Philadelphia 34, Pa. 
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THERE’S A 


SPEEDLINE Distributor 
IN YOUR AREA 


BROWN-WALES COMPANY 

Cambridge, Mass. 

Hartford, Conn.—Auburn, Maine 
THE CLEVELAND TOOL & 
SUPPLY CO. 

Cleveland, Ohio 


ELECTRIC STEEL FOUNDRY COC. 
Los Angeles, Calif. 
San Francisco (Emeryville), Calif. 
Portland, Ore. —Seattie, Wash. 


A. B. MURRAY COMPANY 
Pittsburgh (McKeesport), Pa. 


HORACE T. POTTS COMPANY 
Philadelphia, Pa.— York, Pa. 
Baltimore, Md. 


Cc. A. ROBERTS CO. 
Chicago (Franklin Park), Ill. 
St. Louis, Mo 
Tulsa, Okla. —Indianapolis, Ind. 
Kansas City, Mo 
SCHNITZER ALLOY 
PRODUCTS CO. 
Elizabeth, N. J. 
SERVICE STEEL DIVISION 
VAN PELT CORP. 
Detroit, Mich. —Buffalo, N. Y. 
Cincinnati, Ohio 
STANDARD BRASS AND 
MFG. CO. 
Houston, Tex.—New Orleans, La. 
Shreveport, La. —Beaumont, Tex. 
Port Arthur, Tex. 
J. M. TULL METAL & SUPPLY 
COMPANY, INC. 
Atlanta, Go.—Jacksonville, Fia. 
Miami, Fic. —Tampa, Fla. 


Birmingham, Ala. 


ALLOY METAL SALES LTD. 
Canada 
RAILWAY & POWER 


ENGINEERING CORPORATION 
LTD. 


Canada 
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... and the alloying is selected so that you will get high resis- 
tance to corrosion or high resistance to extreme heat or high 
resistance to both, as you require. 


Centrifugally Cast Pipe has been a major DURALOY item since 
1933 when we pioneered such high alloy castings in this 
country. Standard pipe production is in the following 
classification: 





. . Minimum 
Outside Diameter Well Length 





242" to 3” 1/4" 88" maximum 


3” to 6” Inclusive 5/16" 110” moximum 








Over 6” to 12” Inclusive 3/8” 168” moximum, 24” minimum 





Over 12” to 14” Inclusive 7/16" 168” maximum, 24” minimum 


Over 14” to 20” Inclusive 1/2” 180” maximum, 48” minimum 








Over 20” to 24” Inclusive 1/2” 88” maximum 





Over 24” to 32” Inclusive 5/8” 80” moximum 





The strength of Centrifugally Cast Pipe comes largely from the 
exceptionally uniform dense grain structure. 


If you require a gas or liquid pipe line or a process tube 
requirement calling for high strength plus high resistance to 
corrosion and/or temperatures in the piping, DURALOY Cen- 
trifugally Cast Pipe will meet your specifications with complete 
satisfaction. This is the record of our castings in industry for 
many, many years. 


New Equipment. « « 


money in their handling of filled pails 

The new pail-package consists of a top 
cap and a bottom cap of corrugated board 
between which 27 steel pails are packed 
in theree layers. The entire assembly is 
held firm and unitized by steel straps. As 
the pails cannot move, they are protected 
from damage, and shippers are spared 
claims. Bennett Industries, In 
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. 
Easily Assembled Heat 

, Exchanger Cuts Costs 

IS A new, pre-engineered, fully standard- 
ized line of exchangers has been developed 
for the chemical industry. Designated 
Type C-100, these units can be readily 

e assembled for hundreds of process appli- 

cations without incurring the high costs 
and delays inherent in custom fabrication 


word Extreme flexibility is provided in ma- 


terials, sizes and arrangement of compo- 
nents, mounting position, tubs side passes, 


and nozzle orientation. Adaptable for use 
or as heaters, coolers, vaporizers or condens- 
ers, the exchangers can be built to handk 
any combination of liquids or gases. Fea- 


_ 
Centrifu all turing a floating head and removable 
bundle, they are available in one, two and 
four pass designs. American-Standard 


Ca t Ross Heat Exchanger Division 
S Circle E7 green card, last page 


Pipe 





is the 

word for 
Chrome-Nickel 
Alloying 


Oo ¥ 100-ft. Sample Line Leads 


OFFICE AND PLANT: Scottdale, Pa. 
EASTERN OFFICE: 12 East 41st Street, New York 17, N. Y. 


To Combustible Gas Alarm 


The Explosilarm is a small completely 


ATLANTA OFFICE: 76—4th Street, N.W. | self-contained combustible gas alarm. It 
CHICAGO OFFICE: 332 South Michigan Avenue features | minimum first cost, negligible 
DETROIT OFFICE: 23906 Woodward Avenue, Pleasant Ridge, Mich, | MStallation cost, and low maintenance, [1 
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Complete Cascade System in ' Normal Space 
... Costs Substantially Reduced 


qf 


1A PP 
hy I Pt PT 


PAPA Pb PPP Ps PAPAL! be 


Dd 


Pi 


* 





by 


Never before has a complete cascade system been 
available in one recorder case in a 6” panel cut-out. 


Complete Cascade System. All switches in one 
case. Operator performs all start-up and shut- 
down operations in one recorder. No external 
switches or relays. No extra space needed. Cas- 
cade set point always in view. 


All Functions in One Case. Master and secondary 
variables continuously recorded. Master and sec- 


ondary controller outputs, as well as set points, 
continuously indicated. 


on 


The Taylor TRANSCOPE Controller and 

Recorder are Companion plug-in instru- 

ments. Together they give new stand- 

ards of process control performance... @ 
unprecedented stability, accuracy and 

adaptability. Especially suited for the 

short spans of measurement encoun- =" 

tered in present day processing. The TRANsCOPE Con- 
troller is insensitive to ambient temperatures, and highly 
resistant to mechanical shock. Write for Bulletin 98278. 








CASE MATES! x4 
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Taylor’s 

New TRANSCOPE 
Plug-in Recorder 
provides a complete 
Cascade System... in 
half the space required 
by other systems 


Unique, New Bumpless Transfer. New switching 
system lets you change from control by secondary 
0 control by master, precisely matching the mas- 
ter output to the secondary control point without 
comparing gages. 

Front of Panel Control Settings let you make ad- 
justments easier, quicker and better! You can 
clearly see what you are doing, and the results, 
because the record is continuous. 


Stays on Automatic Control while the recorder is 
removed. There’s no need to shut down the 
process for instrument service or adjustments. 


Substantial Cost Reduction. You save substantially 
since you need only one case, one chart drive, 
one panel cut-out, one set point transmitter. 


~*~ * * 


For further information about this revolutionary 
new Recorder, see your Taylor Field Engineer, 
or write for Bulletin 98286. Taylor Instrument 
Companies, Rochester, N.Y., Toronto, Ontario. 


*Trade-Mark 
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voss 
VALVES | 
in your 
machine : | 
mean 


LESS MAINTENANCE, FEWER SHUTDOWNS 


for your COMPpressOF. (air, gas, ammonia) 















































¢ up to 40% more valve area ¢ minimum pressure loss « higher efficiency 
¢ less power consumption ¢ normal discharge temperature 
¢ quiet, vibration-free ¢ utmost safety « lower operating costs 




















VOSS VALVES are made to specification, 




















machined from solid stock (not cast) — . 
VALVES and PLATES are of heat-treated ~~ pane <4 be 
alloy or stainless steel; PLATES are ma- ect. Set 











sent without obligation. 
Send name, 

bore, stroke and 

speed of machine. 


chined, not stamped, and ground for precise 
close-tolerance fit; are dimensionally stable 

. ductile... resist fracture, high tempera- 
tures and corrosion . . . withstand fatigue. 


















large diameters, add to dependability and 
safety. 


Voss VALv ich 
— ES 785 East 144th Street, New York 54, N. Y. 





SPRINGS, of heavy rectangular sections and 




















The facilities and experience of 
Truland may be employed ad- 
vantageously for the economical 
upgrading and disposal of sol- 
vent mixtures and organic by- 
products. Our technically 
trained personnel are available 
to discuss the refining of any 
solvent mixture or organic 


by-product. 














































Send for new booklet 


which describes our operation. 




















TRULAND CHEMICAL COMPANY 
EAST RUTHERFORD, NEW JERSEY 














Division of The Trubek Laboratories 
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New Equipment... 


is intended for installation in non-hazard- 
ous areas and a sample line as long as 
100 feet may be used 

The alarm can be used advantageously 
in industrial plants wherever any com- 
bustible gas is used; by oil and gas indus- 
tries in petroleum refineries and around 
scattered natural gas operations and gas 
compressor stations; in pump rooms for 
flammable products; on gas-fired indus- 
trial ovens to check the atmosphere be- 
fore igniting burners; for checking leaks 
of hydrogen or natural gas in cable vaults, 
laboratories, etc.; and wherever there is 
a combustible gas problem that does not 
justify a large instaliation. 

The priciple of operation ‘s the same 





| as in other larger gas alarms and analyz- 
| ers. The platinum filaments in the bal- 


anced-bridge circuit are designed for long 
life, for interchangeability without match- 
ing pairs, and have extreme zero and 
calibration stability. A locking door panel 
prevents tampering with controls. Mine 
Safety Appliances Co. 


Circle E8 green card, last page 








Touch-Up Lacquer Makes 
Panel-Board Look New 


A “spray-on” touch-up lacquer for pre- 
serving the appearance of control panel- 
boards has now been introduced. The new 
“spray-on” lacquer reduces time spent in 
touching up panel-boards, reducing main- 
tenance costs. The new lacquer comes in 
both ASA 61 gray and No. 7 light green. 

The lacquer is the convenient “spray-on” 
type, packaged in a 16-ounce aerosol con- 
tainer. Application is fast and simple. 
Maintenance engineers charged with the 
care of panel- -boards will find the new 
“spray-on” lacquer the best means for 
touching-up nicks and scratches. Panellit, 
Inc. Circle E9 green card, last page 





Four Alloys Successfully 
Rolled in Clad Plate Form 


For the first time, four highly corro- 
sion-resistant alloys have been success- 
fully rolled in clad plate form. 

In clad form, Hastelloys B, C, F and 
titanium are expected to afford considera- 
ble cost savings in various applications 
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WASTE HEAT FROM STACKS LIKE THESE 
COULD PAY 1/5 OF YOUR FUEL BILL 


A Ljungstrom® air preheater can cut 20% off your fuel 
bill by getting more heat from your fuel. That means you 
burn less of your regular fuel to get the same operating 
temperature, or you can switch to cheaper fuels without 
affecting product quality. Either way, every barrel of 
output can cost 20% less in fuel. 

A Ljungstrom air preheater gets more productive heat 
from any fuel by boosting the temperature of the com- 
bustion air — sometimes as much as 1000F. Fuel burns 
more completely in preheated combustion air, and leaves 
less slag and deposit behind, so the fuel-burning equip- 
ment stays efficient longer. 


How fast is “WRITE OFF”? 
What you save on fuel can pay for the Ljungstrom in 


two years. If you take advantage of the extra capacity 
of a Ljungstrom-equipped system to increase output or 
to improve product quality, the Ljungstrom can pay for 
itself within nine months. 

Write today for your copy of a factual article by Mr. 
O. F. Campbell of Sinclair Refining Company, describing 
one company’s fuel savings with a Ljungstrom air pre- 
heater. Call or write The Air Preheater Corporation. 


Wherever You Burn Fuel, You Need Ljengstrom 


The Ljungstrom operates on the continuous regenera- 
tive counterflow principle. The heat transfer surfaces 
in the rotor act as heat accumulators. As the rotor 
revolves, the heat is transferred from the waste gases 
to the incoming cold air, 


The Air Preheater Corporation 60 East 42nd Street, New York 17, N. ¥. 





BLINDS e SPACER RINGS e| New Equipment. « « 
ze STRAINERS e FLANGES nah ag 


WITH E UAL N chemical industries where corrosion is a 
OHIO a STRESS 0 major problem. 

The cladding process uses heat and 

ESTABLISHED 1901 Q UALI TY and$ ERVICE pressure to make a permanent, integral 

bond between a layer of such costly ma- 


PD 0 OT i terials as nickel, Monel, Inconel, stainless 
hone F R B kb and now Hastelloys and titanium) and a 
Sandusky MAin 6-3712 4 thicker layer of a relatively inexpensive 

backing material. 
That’s right! // an emergency or close schedule The resulting clad plate offers the 
catches you—phone us. We either have the best : qualities of the costly solid material at 
. d A ae : a price significantly below that of solid 
of equipment you need in stock or the facilities material of comparable gage. Lukens 

and skill to make it up at once. Steel Company. 


Circle E10 green card, last page 





Specialists to the Petro-Chemical Engineering 
Field for many years MAC-IRON is a producer of 
temporary strainers, spectacle blinds, spade blinds, 
and allied equipment which incorporate construc- 
tion principles, design features, and materials that 
set them apart as the finest obtainable. 


You'll want a copy of MAC-IRON Catalog 
A-7 which presents a complete engineering 
picture—Descriptions—S pecifications—D ata. 
Your request will receive prompt attention. 
PHONE OR WIRE FOR IMMEDIATE 
PRODUCTION OR CONSULTATION 
SERVICE. 


Dye Penetrant Formula 
121 Warren St., Sandusky, Ohio _ Is Now Nonflammable 


ao | An important safety improvement in 

g the Spotcheck dye penetrant inspection 
It 3 easy to see why mee | materials, which are now available in non- 
flammable or very-high-flash-point formu- 

las in either pressure-spray cans or in bulk 


has been announced 
, The new Spotcheck, which provides a 
. = convenient spray-can dye inspection 


. method for locating cracks, seams, poros- 
La AA LE VA LVES : ity and other defects open to the surface 
’ - in almost any solid material, is also non- 


: toxic, although the manufacturer does ad- 
..GIVE YOU GREATER PUMP CAPACITY Round valve surface is | vise use in reasonably ve sd are: 


ventilated areas 
streamlined. No obstruc- These dye penetrants are not made with 
AND INCREASED PUMP EFFICIENCY tions te restrict the flow. carbon tetrachloride-base solvents, but with 
| the safer chlorinated hydrocarbons, They 
Look at the illustrations at the right and you can see why ’ | can be used to test machinery parts al- 
ROYAL CROWN PUMP VALVES give such outstanding most anywhere in the plant or in the field, 
performance. These valves are guided by a frictionless ball : ; . and under conditions that previously could 
stem (not a rigid guide). This allows them to oscillate and have been considered as fire hazard. 
turn freely with the fluid stream with a minimum of resistance The new safety formulas are available 
to the fluid. The result... greater pump volume at less pump a @ | in 12-ounce pressure-spray cans, in quart 
speed. ROYAL CROWN VALVES swing free, with each ; a gallon, and 5-gallon cans, and in 55-gallon 
stroke of the pump, seating perfectly every time in a new . drums. Gallon sizes and under are avail- 
position. This means longer valve life and maximum pump _ Ball-guided valve rotates able in case lots. Magnaflux Corporation 
efficiency. Get all the facts today on this revolutionary valve. 494 Swings with each Circle E11 green card, last page 
stroke of the pump. Each 
OUTSTANDING FEATURES turn, each swing ... a con- 
@ Handles all types of oil products from high test gasoline to crude _tinuing perfect seat. Booklet Covers Chemical 
oil @ Adaptable to all reciprocating type pumps @ No crossbars in . . . 
seat to restrict flow @ Valve cannot bind in any position @ Valve Properties of Diamines 
releases and seals flow instantly A group of aliphatic chemicals which 
"He, sent? function as bacteriostats, flexible hardeners 
Puy 0 ' in epoxy re sins, anti- -stripping agents in 
& Pp 090 t: asphalts and corrosion inhibitors and fuel 
ACH TURN VALVE With bebo cy seh i additives in petroleum products is de- 
ACH SWING — scribed in a newly published booklet en- 
WRITE FOR , . titled Duomeens. 
a Ml ff llapyenm W Wor FREE Free vertical action assures The Duomeens are an alkyl group of 
RK LITERATURE instant opening and clos- trimethylene diamines derived from coco, 
BALDWIN-LIMA-HAMILTON ing. Ball stem is a friction- | soya, oleic and tallow fatty acids. They 
CONSTRUCTION EQUIPMENT DIVISION less guide. are cationic surface active agents which 
will bond strongly to metal, textiles, plas- 
10 an (Oh) 26:7. NN -0 1 2 OE :1@) | LA MIRADA. CALIFORNIA tics and other materials. 


The booklet covers the chemical and 
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, ... here’s full potential for 
oil refineries, chemical and 
heavy industrial plants, 


because... 
FABRICATION ... of all types of equipment (Fractionating Columns, Gas 
Columns, Pressure Vessels, Plate and Heavy Steel Work, Special Machines, 
Autoclaves, Shells, Base Bridge Girders)...is performed to order... 
to specification. 


MACHINING .. . fully equipped, flexible facilities for machining to close 
tolerances, regardless of product size or design. 


STAINLESS .. . separate, integrated shop for stainless fabrication protects 
against contamination by ordinary steel. 


DELIVERY ... by rail, truck or inland, coastal or overseas waterway. 


Through integrated, efficient operation, Sun Ship can reduce costs . . . increase 
your POTENTIAL. Call for an estimator or representative. 


SUN SHIP 


BUILDING & DRYDOCK CO. 
CHESTER, PENNSYLVANIA 


















































a 
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Quoth Sir Galva-Knight: 
ANOTHER WEAPON AGAINST 


CORROSION! | physical properties of the Duomeens and 


their salts, general reactions and applica- 
tions. Technical data covering specific 
gravities of the Duomeens and solubilities 
make the booklet valuable to the research 
chemist. Chemical Div, of Armour and 
Company. 

Circle E12 green card, last page 


New Equipment. «. 


Metallizing joins with hot-dip galvanizing in pre- 
venting corrosion. The Nowery J. Smith Company, 
already the South's largest commercial hot-dip gal- 
vanizing concern, now offers a complete, expert 
metallizing service as well. This means that units 
too massive for hot-dipping can be provided with 
a tough armor-coating of zinc or aluminum and 
these applications can be performed in the shop, 
in the field —even on offshore location! 


Write today for descriptive literature and specifica- 
tions on metallizing ...or call UN-9-1425, Houston. 


Nowery 9 Pe 


Commercial Galvanizing 
Pickling, Oiling, Metallizing, Sandblasting, 
3 Prime coating, and| or painting. 


8000 Hempstead Hwy., P. O. Box 7398, UNderwood 9-1425, Houston 8, Texas Hazardous Location Use OK 
eee tere Cee | With Sealed Cord Connector 


pea gains me Eee Type CGBS, latest addition to the CG 
. Series of cord connectors provides for seal- 
Here iS the VISCOSITIES IN SSU ing the cord on portable equipment for 

MICRON /|WATER use in hazardous locations. The sealing 
EQUIVALENT 30 100 | 300 | 700 | 1000 


* compound is poured when the connector 
capacity 4 25 53 31} 18 | 12 10 is installed, A wire ring holds the cord in 
4 375 76 44126 117 if the compound, which hardens to create 

an effective seal. 
range of - 50 97 56 | 33 | 21 18 The clamping nut has an integral cord 
75 133 77 | 46 | 29 | 25 clamp which insures positive locking 
Purolator : : 190 1110165 | 421 36 — on the portable cord, preventing 
accidental withdrawal from the connector. 
: 175 194 112 | 66 | 43 37 The connector is available in sizes to fit 


lube 5 200 207 120 | 71 | 46 39 cord from %-inch to 1% :-inch in diam- 
250 230 |133.| 79 | 51 | 44 eter, Crouse-Hinds Co. 


grease 375 230 133 | 79 | 51 44 Circle E13 green card, last page 



































500 200 116 | 68 | 44 38 
filters NOTE: Flow rates are based on clean fivid at 1 PS! initial pressure drop. 
ees 


























To approximate the flow of 1 PSI in SCFM for air, nitrogen, 
or similar goses, multiply the flow in GPM of 100 SSU by 4. 


... and here are the advantages: 


It’s easier to change the Purolator element between batches. Handles are 
attached to the specially constructed screw-on case. 


Cleaning the element is fast, easy and thorough; simply rotate the element, 


manually or mechanically, against a fixed knife blade. Molded Compressor Rings 


Leakproof To 400 F. 


A new material is being used to mold 
The filter is designed specifically for batch filtration of greases. compressor rings in one piece, and seg- 
mental types and rod packing in both 
For more specific information contact Purolator Products, Inc. segmental and cup and cone types. The 
material is Fluorogreen “L,” a homog- 
enous mixture of chemically inert mate- 
PURQLATOR rial that is impervious to the corrosive 
PRODUCTS, INC. action of most commodities. 


RAHWAY, NEW JERSEY AND TORONTO, ; "1 : 
Sutataee cathan . It consists of virgin Teflon compounded 


Filtration is dependable and accurate because this filter uses Purolator’s 
Metal Edge principle, a tight durable coil of precisely spaced metal ribbon. 


Filtration For Every Known Fluid 
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“Easy Does It” 
When Tuffy. Slings 


and Hoist Lines Tackle 
the Toughest Jobs 


Wire rope performance isn’t just a 
matter of strength. Regular-construc- 
tion wire rope such as the Union 
6 x 19 or 6 x 37 will give you the 
strength you need. But it makes an 
ornery kind of sling — stiff to han- 
dle, quick to kink and loop, subject 
to serious damage when bent around 
small radii and sharp corners. 


Tuffy gives you the strength you 
need — perfectly balanced with flexi- 
bility, toughness and other proper- 
ties slings and hoist lines must have 
for top performance and longest 
service life. And Tuffy’s pressed-on 
ferrule, applied under tremendous 
pressure, gives the eye-splice 100% 
of fabric strength. 


Tuffy Slings swung the “hefty” parts 


of this huge hydraulic press into position 
and then handily picked up the whole 
assembly to load it out for delivery. The 
secret of the amazing strength of all 
Tuffy Slings is their special purpose steel 
and the way it’s machine-braided to give 


Get in touch with your Tuffy Distribu- 
tor! He’ll help you save money with 
the longer, trouble-free life of Tuffy 
Slings, Hoist Lines and other Union 
Wire Ropes. Whether it’s an emer- 
gency need or a scheduled replace- 


Tuffy gives steel mill TWICE the service! 
Quoting a giant steel corporation: “We are 
getting double the service life from our 
1%” Tuffy Slings as we did from 6 x 37 
type slings.” Reason: ideal balance of 
strength and flexibility in Tuffy Slings. Pic- 
tured: Huge ladle, pouring tons of molten 


a combination of toughness and flexibil- 


ity you won‘t find in any other sling. service. 


Three ride where one rode before! A Canadian iron works 
makes tanks on production-line basis. Plate steel is rolled into 
8’-long tank sections, then transported by overhead crane to 
final assembly point. The sections used to ride suspended on a 
chain — one section per trip. A better idea was presented. Now 
a rigging of U-9 Tuffy Slings with pipe hooks handles all three 
sections of a tank in one crane trip. 
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ment, he is stocked to give you fast 


steel into furnace, is handled by a 1%” 
Tuffy Sling and two 1%” Tuffy Hoist lines. 


Buildings aweigh! One of the nation’s lergest makers of pre- 
fabricated steel buildings speeds up production with Tuffy Slings. 
High flexibility makes Tuffy Slings conform perfectly to irregular 
load contours, hug sharp corners and snug down smoothly in a 
basket hitch. Handling and rigging time are cut to the bone. 


STEEL CORPORATION 


2284 Manchester Ave. Kansas City 26, Mo. 


Specialists in high carbon wire, wire rope, braided wire fabric, 
stress relieved wire and strand. 
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Design, Fabrication, Erection, 
Testing and Repairs 


Tanks and yessels—from the first preliminary design to the 
finished job, completely tested and ready for service—are our 
exclusive interest. We have no other departments. Every thought 
is given to producing the very best tank or vessel possible. Next 
time, let us figure your requirements—whether it’s one tank or 


a hundred-plus tank farm installation. 


ELL ERBEE 
BROTHERS 


P. O. BOX 857 


PORT ARTHUR, TEXAS 


X-Ray Testing 





ACCURATE TEMPERATURE READINGS 


WHEREVER ano 
WHENEVER wits 

Veri-tebl 

PORTABLE 


PYROMETERS ev WEST 


These rugged, handy precision-built 
instruments are widely used for tak- 
ing spot readings where permanent 
installations are needless and for 
checking other instruments. Each 
mounts a Veri-Tell high resistance 
pyrometer in a gasketed aluminum 
housing, itself contained in pract?: -1 
Oak Case with lock and handle. 
Quick, positive service is assured by 
binding posts for attaching thermo- 
couple. Automatic meter shunt pro- 
tects meter when case is closed. 
Fully guaranteed and surprisingly 
low priced. Write for Catalog IE-1. 





British Plant: WEST INSTRUMENT, LTD. 
52 Regent St., Brighton 1, Sussex 
Represented in Canada by UPTON, BRADEEN & JAMES 


Many standard and special thermo- 
couple assemblies including hand 
probes are available to permit read- 
ing— 

e Surface temperature of dies, etc. 


e Temperature of non-ferrous mol- 
ten metal 


e Immersion temperature of hot oil, 
wax, solder pots, etc. 


ASK YOUR DEALER 


i a) Bie 


CORPORATION 
CHICAGO 
SALES OFFICES IN PRINCIPAL CITIES 


4357B W. Montrose * Chicago 41, Ill.” 








| of the new design are: «(1 





B New Equipment... 


with micro-sized glass fiber and a com- 
pounding agent, The agent, E-101, insures 
uniform density and elimination of soft 
spots which occur in compounds of Teflon 
and glass fibers alone 

The compressor rings and rod packing 
operate with exceptional thermal stability 
from roora temperature to 400 F., and are 
leakproof through the entire range of tem- 
peratures and pressures, Fluorogreen “L 
rings for reciprocating pumps and com 
pressors have extremely higt 
ance plus the low coefficient of friction 
of Tefion. They require no lubrication and 
can readily be used to change pumps and 
compressors from lubricated to non-lubri 
cated operation. John L. Doré Co 


wear resist 


Circle E14 green card, last page 


Pocket Circular Slide Rule 
Does Simple Calculations 


A free handy circular slide rule for en 
gineers and for other plant and office ex- 
ecutives is available. Any executive who 
must perform simple calculations will find 
this convenient, pocket-size calculator ex- 
tremely useful in his work 

Operation of the rule is simple and the 
results are accurate. To multiply, divide 
and find proportions is easy and excep- 
tionally fast with this convenient circular 
rule. Complete easy-to-follow instructions 
will be included with each slide rule. Gen- 
eral Industrial Co. 


Circle E15 green card, last page 


Steam Trap Has By-Pass 


| Thermostat Above inlet 


Working from the basic design of their 
successful bucket-type traps, a company 
has developed a new series of traps used 
for varying pressures: 0 to 150 PSIG 

The three most important advantages 
faster warm 


up through more efficient venting and 


PETROLEUM REFINER 





ACTUAL SIZE 


GET THE MOST FOR YOUR 


BTU DOLLAR 


...With Nicholson steam traps 


You get top operating temperature per dollar 
of fuel consumption . . . when you use the 
Nicholson steam trap. This trap purges all air 
and non-condensibles from pipes and equipment 

tinuously ...not just at warm-up time. Your 
boiler doesn’t have to operate at top capacity 
—all the time—to obtain top steam tempera- 
ture where and when you need it. 


Make full use of your BTU dollar, with 
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Nicholson traps. They have only one moving 
part ...a valve that operates on just a few 
degrees of temperature differential. 

In your steam generation, and in your steam 
utilization . . . Nicholson traps will save you 
money. You can try one . . . without obligation! 
W. H. Nicholson and Company, 12 Oregon St., 
Wilkes-Barre, Pa. Sales and Engineering Offices 
in 98 principal cities. 


of Wilkes-Barre 
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Can’t be Beat for Water Service! 





HOT OR COLD WATER 





HIGH OR 
LOW TEMPERATURES 





BOILER 
FEED SYSTEMS 





= * 
Lf 


CONDENSATE SYSTEMS 


DURAMETALLIC 
STYLE C & B 600 PACKING 





A packing specially designed for all 
kinds of water service — temperatures up to 
500° F. — pressures up to 400 psi. It won't 
burn out — blow out—or score the shaft 
Write for information describing this and other 
Durametallic Packings for specific conditions. 

Ask for Bulletin 438-PR 


DURAMETALLIC 
KALAMAZOO 


CORPORATION 
MICHIGAN 





AuRORA® APCO 
WATER JACKETED PUMP 
Developed especially for the effi- 
cient handling of high temper- 
ature and highly volatile liq- 
uids. Delivers outstanding 
performance. Un- 
beatable on high 


STAINLESS 
STEEL 
APCO PUMPS 
We carry repre- 
sentative sizes of 
APCO'S in stock 
in type 316 Stain- 
less Steel for 
prompt shipment. 

We Invite Your 
Special Pump Problems 


DISTRIBUTORS IN PRINCIPAL CITIES 


AURORA PUMP owiision 


THE NEW YORK AIR BRAKE COMPANY 


64 LOUCKS STREET e AURORA > ILLINOIS 
EXPORT DEPARTMENT—Aurora, Illinois—Cable Address ‘‘NYABINT’’ 


AURORA 
CENTRIFUGAL 
PUMPS 
are available in 
many types and 
sizes—all noted for 
their streamline co- 
qrcnetien sr | 
impellers an 
Write shells. 


for 
CONDENSED CATALOG "'M"* 
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New Equipment... 


discharge of air and condensate in the 
preliminary stage, (2) ability to discharge 


| at 1 and 2 degrees below steam saturation 


temperatures keeping equipment hotter 
after the initial warm up cycle, (3) easy 
accessibility of all parts for service without 
removing the trap body from the line 

All internal operating mechanism of the 
“500-C” trap including the bucket and 
linkage is attached to the removable cover 
so that it is readily accessible without 
disturbing the trap body and all working 
parts are either: monel or stainless steel 
for corrosion resistance and greater life 
expectancy. 

A new by-pass thermostat built into the 
trap is one of the key features. It is a 
liquid filled, monel bellows type assembly 
which is both pressure and temperature 
compensated with action that faithfully 
follows the steam temperature curve from 
vacuum to 150 PSIG. This thermostat 
starts to open at 10 degrees below satura- 
tion temperature and is full open at 25 
degrees below. The thermostat orifice is a 
ground stainless stee] threaded insert and 
is located at inlet side of the trap. This 
thermostat by-pass is above the line inlet 
so that solid entrainment will not interfere 
with its operation while open during the 
warm up stage. Both thermostat and ori- 
fice are completely accessible for service 
or replacement by simply removing a 
threaded plug. 

The main orifice is accessible by remov- 
ing a threaded plug in the top. It, too, 
is ground stainless steel and is slotted to 


| be easily and quickly screwed out for 


service or replacement with a different 
size if it is desired to provide for higher 


| or lower operating pressure 


Condensate entering the traps passes 


| through a built-in monel strainer having 


.033-inch perforations to remove scale and 
other solid foreign matter and prevent 
their return to the boiler or compressor 
The strainer may be removed for cleaning 
by unscrewing the retaining plug and 
without disturbing the trap, Wright-Austin 
Co Circle E16 green card, last page 


Complete Static Switching 
Featured In Alarm System 


A sturdy, compact six-alarm point, ex- 


| plosion-proof annunciator that meets Class 


1, Division 1 requirements is now being 
manufactured. Dimensions of the Model 
ST-EM explosion proof housing are 6 
inches x 6% inches x 7 inches, making 
it specially suitable for remote locations, 
such as unattended engines and processes, 
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Oa kite om | pe | 
clears scale-choked 
catalytic reformer 


furnace in 2 days 


Sulphur-platinum-carbon scale cut heat-transter ability so 
severely that a catalytic reformer furnace was operating below 
capacity. Gasoline production dropped sharply. Moreover, the 
all-welded unit couldn't be dismantled for manual cleaning. 

That prompted a call for the Oakite engineer. In develop- 
ing an ECP, he recommended circulating a solution of speci- 
fic Oakite Compounds through the choked tubes. The two 
acidic materials used as recommended were safe for the low 
chrome steel furnace tubes. This solution was circulated for 
four hours through each of the four sections of the furnace 
convection, preheat, #1 reheater and #2 reheater. It took 
just two days to descale the tubes completely, putting the 
reformer unit back to producing over 3000 barrels a day. 

WHAT IS OAKITE ECP? It's an Engineered Cleaning Program 
that stresses chemical cleaning. It’s engineered specifically for 
your refinery, for your cleaning problems, and for each clean- 
ing Operation—tower by tower, valve by*valve. 

The Oakite engineer lends personal and experienced super- 
vision to each phase of the program. He supplies detailed 
instruction based on practical knowledge of refinery clean- 
ing needs. Each Oakite ECP is backed by a /aboratory con- 
centrating on chemical cleaning research, by materials known 
to make short work of refinery soils, by proved methods. 
Send for booklets. Oakite Products, Inc., 50B Rector Street, 
New York 6, N. Y. 


Export Division Cable Address: Ookite 


Technical Service Representatives in 
Principal Cities of U. S. and Conade 
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New Equipment... 


where the source of trouble must be iden- 
tified and recorded. 

Featuring the new Scammit static switch- 
ing circuit containing silicon diodes and 
thermistors, the annunciator has no mov- 
ing parts such as relays or solenoids; offers 
trouble-free reliability. Two bulbs in paral- 
lel for each alarm point assure constant 
monitoring. Nameplate and lamp housing 
can be easily removed should bulb replace- 
ment be necessary. The only external wir- 
ing is a 120-volt, 60-cycle power source, 
trouble contact leads, audible signal (120 
V., 60 cycle), and a pushbutton for silenc- 
ing the audible signal. Model ST-EM 
miniature explosion proof annunciator pro- 
vides the monitoring reliability of conven- 
tional type systems but is lower in cost, 
less expensive to install and requires no 
maintenance. Scam Instrument Corp. 


Circle E17 green card, last page 


Bulletin Gives Latest On 
Silica Gel Dehydration 


Technical Bulletin 202, just issued, pre- 
sents in text and graph form the latest 
information on air and gas dehydration 
with silica gel. Covered are natural gas 
dehydration; recovery of hydrocarbons 
from natural gas; compressed air dehydra- 
tion; atmospheric dehumidification; dehy- 


Pneumatic Relay Solves 
Equations Continuously 


A new pneumatic relay which 
equations continuously by combining two 
or more pneumatic signals in varying, 
predetermined proportions now 
manufactured 

The new relay multiplies or divides one 
pneumatic signal representing a measured 
variable by some predetermined function 
of a second variable. The standard unit 
also adds and subtracts pneumatic signals 
and provides proportional control action 

Users in process plans will find it well 
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is being 


Forced-Feed Lubricator 
Alarm Protects Processes 
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Silicone-Insulated Motors 
Seals Out Contaminants 


Introduction 


motors 


insulation 


available 


rise 


ventional 


of 
with 
rated 
at tl 
Class A 


a line of 
silicor 
for 


1e-rubber 
Class 
i¢ Same 


machines 


ilco-I 


as 
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le 


“Super-Seal 
‘Ss 
B ten 
price 


with 
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or 


organ 


iperature 


dration of industrial gases; also funda- 
mental characteristics of silica gel, special 
types and other applications. Davidson 
Chemical Co, 
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suited to the ratioing of two flows in multi- has been ar 
element control systems, and to pressure- 
temperature compensation of liquid or 
gas flow measurement. Bailey Meter Com- 
pany. Circle E19 green card, last page 


taped and varnish insulation 
nounced. 
Open-type 
qualities 
tem to 


motors rely on protective 
inherent in the insulation 


withstand atmospheri 
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contan 


AVONDALE 





completely equipped to meet 
your specifications in steel 


s4eeeee: De 


sete SD 


Avondale is equipped to give you the best 
yet most economically fabricated products 
made today. Shown is Avondale’s heat 
treating furnace—one of America’s largest 
—in the process of stress relieving a 94’-0’’ 
by 12’-0’’ liquid cargo tank. Avondale has 
the greatest cross-section of precision tools 
in the South, able to meet your most 
exacting requirements. 


Write for our illustrated bro- _—_ 


chure, Heavy Steel Fabrication, |. »*,* 


ee 


Vol. 3. eae S,' 


AVON. DALE 


MAR? NE WAYS, ! 


VERSATILE BUILDER ON THE MISSISSIPP! 
P. O. BOX 1030 


a * PHONE UNiversity 6-4561 e¢ NEW ORLEANS B, U.S.A. 
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CRESCENT 
ARMORED 
MULTITUBE 


Solves Corrosion Problems 


For Instrument Tubing 


In FOUR Corrosion 
Resistant Types 


Type CT 
Type CTA 
Type CAT 


Type CTAT 





and Control 
Crescent Armored Multitube® consists of long- 
length copper, aluminum or polyethylene tubes 
twisted together to permit bending without distor- 
tion. In each layer, one tube is a bright blue color, 
affording a fast means of identification from both 
ends. 
Type CT—For damp or corrosive locations where 
a moderate degree of mechanical protection to the 
tube is required. It employs a corrosion-resistant 
thermoplastic sheath, resistant to water, acids, alka- 
lies, oil, and is flame-retardant 
Type CTA—Where maximum mechanical protec- 
tion is desired during and after installation, such as 
direct burial in concrete and for pulling into con- 
duit. 
Type CAT—For protection against corrosion to the 
armor and to the tubing 
Type CTAT—Combining the advantages of Types 
CTA and CAT, the fourth type illustrated has the 
polyvinyl chloride thermoplastic sheath both under 
the armor and over the armor, thus providing max- 
imum mechanical and corrosion protection. 
Available in long runs from up to 1000 feet of 2 to 
37 tubes of copper, aluminum and polyethylene 
tubing in sizes 4” O.D. This product is licensed 
under U. S. Patent No. 2,578,280. 





Crescent Plastic Coated Single Tubes, copper or aluminum, 
should be used to give corrosion protection to all single 
lines up to the final tube fitting, where trouble from 
corrosion may occur. 





Send for New Bulletin 


CRESCENT 


INSULATED WIRE & CABLE CO. 
TRENTON 5, N. J. 
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A sleeve, raised and lowered 
within o non-magnetic 

tube, oftracts or releases on 
Alnico magnet ottached 

to a mercury switch. Basically, 
this is Megnetrol. 


‘MAGNETROL 


AS DEPENDABLE AS MAGNETIC FORCE ITSELF 


@ No matter how specialized the 
liquid level control application, 
adapting Magnetrol to meet it 
presents no problem. Whether 
it’s for high pressures, high tem- 
peratures, corrosive liquids or any 
other condition, 2 few “standard” 
modifications and the job is done! 
Operation is so simple no changes 
in basic design are needed. That's 
why Magnetrol “fits” practically 
any application — why “specials” 
are so often standard with us. 

Because of the utter simplicity 
and dependability of its magnetic 
principle, Magnetrol has infinite 
operating life. There are no wear- 
ing parts to get out of order. 


Magnetrols are available for 
controlling level changes from 
.0025-in. to 150-ft., with single 
or multi-stage switching. Our 
experienced engineering staff is 
at your service. 


MAGNETROL, Inc. 


WHY NOT MAIL THE COUPON—NOW 


7 
2 ————————EE 


Zone... 











Please send me catalog data and full information on 


Magnetrol Liquid Level Controls. 





City 


a Magnetrol, Inc., 2112 5S. Marshall Bivd., Chicago 23, Hlinois 
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the New 

Jerguson 
MAGNETIC 

GAGE 


For Liquid Levels 


} 


An important advancement 
in liquid level observation 
for plants with. dangerous 
explosive or inflammable 
conditions. 


Safety design 
seals against 
escaping gases. 


Measuring mechanism 
in stainless steel 
chamber. 


Scale mounted outside 
chamber; 


through chamber wall. 


Distinct, 
accurate level 
shown in red 
contrasted with 
silver above. 


Job designed, 
correlating pressure, 
temperature, and 
specific gravity. 


For pressures up to 
2500 Ibs. @ 600° F. 
Patent 
— Can also be used 
for interface 
indication. 


Write now for engineering sheet 
on Jerguson Magnetic Gages. 


Gages ond Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 
Offices in Major Cities 


In Canada: Peacock Bros. Ltd. 











| with 
| volts, 


New Equipment... 


nants. Complicated motor enclosures, de- 
signed to protect inadequate insulations, 
have been eliminated in many applications 
at substantial cost savings. 

Heat aging is eliminated as a consider- 
ation in forecasting the life expectancy of 
these motors, since the insulation is ther- 
mally stable for beyond the conservative 
Class B operating range. 


Complete sealing against contaminants 
is a unique characteristic of the insulation 
system. Additional protective measures are 
unnecessary. For example, moisture protec- 
tion has been required in most motor ap- 
plications, since moisture degrades the di- 
electric strength of most coil insulations. 

The void-free insulating wall of the in- 
sulated coil cannot be penetrated by mois- 
ture. A 500-hp motor stator, fully wound 
“Silco-Flex” insulation for 4,000 
was recently immersed completely 


| in water with 18,000 volts applied without 


| breakdown. 
| ing co. 


| 


Allis-Chalmers Manufactur- 
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New Water-Based Paint 


| Eliminates Fire Hazard 


The formulation of a new type of alu- 
minum paint, 


| of flammable solvents is now possible. 


Heretofore, water-base aluminum paints 


| were impossible to make because of the 


gassing which occurs with aluminum pig- 
ment in aqueous mediums. But 
No. 
cently patented which solves the problem. 

Since the paint, a polyvinyl 
copolymer emulsion is water-based, the 
hazard of flammable solvents is eliminated. 


When formulated in accordance with the | 


| manufacturer’s recommendations, Flexbond 


| Air Reduction Co., 





Exp. F-186 will not bleed over asphaltic 
surfaces and has good adhesion over a 
variety of substrates, including galvanized 
iron. Colton Chemical Co., 
Inc. 
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| Bulletin Describes How to 
Stress Relieve Weldings 

A new publication relates to the “Rec- | 
ommended Practice for Stress Relieving | 


| Welded Attachments.” 
N. F. Young, president-commissioner at | 


the Pittsburgh headquarters of the organi- 
zation publishing the work, this newest 
Engineering Standards, identified as 
ES(M) 10, also refers to more detailed 
data for specific temperatures to be used 
in stress relieving of piping materials re- 
viewed in Engineering Standards ES(M) 8 

and ES(M) 9. Pipe Fabrication Institute. 
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Manual Covers Special 
Hazard Fire Protection 


A complete fire protection manual has 


just been released. It covers the specialized 
equipment and advanced methods that can 
protect your refinery or petrochemical 
plant. These special-hazard industries need 
special fire protection treatment. This 
manual tells how to protect these plants 
and how to select the equipment for that 
protection. Grinnell Co. 
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a water-based emulsion free | 





Formula | 
1179-37 incorporates a procedure re- | 


Plastic Pipe In Steel 
Jacket Has High Strength 


A four-page pamphlet contains informa- 
tion about a newly-developed rigid plastic 
pipe encased in a steel jacket. The new 
product, known as “Jal-Jacket’’, combines 
the pressure-retaining strength of steel pipe 
with the chemical resisting qualities of 
unplasticized polyvinyl chloride pipe. It 
is expected to be used widely in the petro- 
leum and chemical industries and in other 
fields where corrosion is a problem. 

The pamphlet contains specifications, 





BARRETT automatic 
Filling and Crimping Equipment 
for handling greases and other 

viscous fluids. 

@ No operator required. 

@ 100% air operated. 

Fills, seals, stamps and counts lug 
cover pails. Output of 15 pails per 
minute. Write for details on installo- 
tion to meet your requirements. 


oaaae se Ss 


Manuiacturing Co. 


P. O. Box 8096 ston 4, Texas 





acetate | 


"REFRACTORY HAYDITE 


A Division of | 


According to Mr. 





PETROLEUM REFINER—V ol. 37, 


Makes Higher 
Heat Resistant Concrete 
used with Lumaite coment 











UNIT 


Since 


CONCRETE 


SAND AND pal edhe 
Placed by 


GUNITE 
BLO-CRETE WET-CRETE 
LINING, ENCASING, FIREPROOFING, REPAIRING 
Send for our new bulletin No. 20 of ac- 


tual photographs, information and de- 
tailed specifications. 


GUNITE CONCRETE & CONST. CO. 


1301 WOODSWETHER RD. KANSAS CITY 5. MO 
2016 W Walnut $1. Chicago 12 
1004 Morket St. St Lows mM 
3206 Hous Ave. Houston 9, Texos 
1136 W Orangethorpe, Fullerto C ‘ 
Milwovkee—Twin Cities 


Denver—New Orleons 


No. 7 











Here's Why 
REFINERS SPECIFY ALUMI-SPRA* 


IN REFORMER HEATER TUBING AND TRANSFER LINES 


These photomicrographs tell the story 
CONVENTIONAL ALUMINUM COATING ALUMI-SPRA PROCESS 


NOTE: In the Alumi-Spra section there is continuity 
of alloy layer absence of voids and oxides 


ALUMI-SPRA IS THE ONLY PATENTED INERT ATMOSPHERE DIFFUSED ALUMINUM COATING 


Check These Advantages: 


e REDUCE COST BY USING ALLOY STEEL 
¢ COMPLETE WELD PROTECTION 
¢ NO SULFIDE SCALE FORMATION 
* NO ACID CLEANING REQUIRED 
¢ INCREASE ON STREAM TIME 


Other applications 
¢ HEAT OXIDATION RESISTANCE 


¢ VESSEL AND REACTOR LININGS 
¢ EXCHANGER AND CONDENSER TUBING 


* Patented 


For more information write or call 
WEST COAST GULF COAST 


Frank Bueche Company Petro-Chemical Suppliers, Inc. 
902 E. Seventeenth Street 2032 Dunlavy 
SANTA ANA, CALIFORNIA HOUSTON 6, TEXAS 
Kimberly 7-1755 JAckson 6-2289 


CHICAGO METALLIZING CORPORATION 
3321 South Pulaski Road 
CHICAGO 23, ILLINOIS 
Virginia 7-7535 
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New Equipment... 


line drawings and other pertinent informa- 
tion. Jones & Laughlin Steel Corporation. 

Copies are available by writing: Public 
Relations & Advertising Department, Jones 
& Laughlin Steel Corporation, 3 Gateway 
Center, Pittsburgh 30, Pa. 
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Booklet Describes Process 
For Solvent Extraction 


Data on the Udex process for solvent 
extraction of benzene, toluene and xylenes 
from refinery streams or coke oven light 
oil are summarized in a new booklet just 
issued. 

Included are statistics on aromatics pro- 
duction trends, a flow sheet, photos of 
equipment and instrumentation, plus data 
on yields, estimated chemical and utility 
requirements and operating cost estimates. 
Universal Oil Products Co. 
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Bulletin Covers Cathodic 
Protection Service 

A new technical service bulletin on the 
Cathodic Protection Systems is now avail- 
able, The bulletin gives illustrated draw- 
ings, photographs and data on the “pack- 
aged Cathodic Protection Service” and 
equipment available from this manufac- 
turer. Cathodic Corrosion Control, Ltd. 
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for natural 





Motor Booklet Gives 
Engineering Data & Prices 


An entirely new booklet entitled “Pocket 
Motor Selector” is now available. This 
booklet is unique in that it gives the 
motor prices as well as complete engineer- 
ing data on protected, squirrel-cage induc- 
tion motors (1—200 HP); splashproof, 
squirrel-cage induction motors (40—200 
HP); protected part-winding start squirrel- 
cage induction motors (20—200 HP); 
enclosed squirrel-cage induction motors 
(%2—200 HP); and dripproof wound- 
rotor induction motors (3—150 HP). 

This handy pocket selector will solve 
all of your selection problems for motors 
in the categories and horsepowers indi- 
cated. Elliott Co. 
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Insulation Covered 


In 208-Page Manual 


The Foster Technical and Sales depart- 
ments, after making a thorough study, 
have compiled 208 pages of complete 
technical information to assist the industry 
in the proper adaption and application 
of mastics, flashing compounds, adhesives 
and surface coatings. 

All of the information has been classified 
as to industry usage. The material has also 
been classified into these categories: mas- 
tics, adhesives, joint sealers and flashing 
compounds, surface coatings and sealers. 
The complete publication includes general 
information and product data for each 
category as well as specific applications, 
product information, individual specific 
specifications and complete application 
drawings. Benjamin Foster Co. 


Circle E29 green card, last page 





Pressure-Sensitive Symbols 
Cut Panel-Board Costs 


Pressure-sensitive graphic symbols that 
simplify panel-board manufacture—and 
reduce costs from 15 to 25 percent—are 
now being used on graphic panel-boards 
designed for automatic control and infor- 
mation systems. 

The new-type symbols make graphic or 
semi-graphic presentation more economical, 
and make modification easy by means 
of kits which include the lines, arrows, 


DeZurik Valves excel 
in SO Many Ways... 


WITH QUARTER-TURN OPERATION .. . 
THEY SHUT TIGHT . . . WITHOUT LUBRICATION! 
THEY OPEN EASILY . . . WITHOUT FRICTION! 


In sizes 2” thru 20” with a full complement of operators. 


Representatives in all principal cities, or write for details. 


For more dota on advertised products, use Readers’ Service Cards, last page 


PETROLEUM 


DeZuRIK 


CORPORATION 


SARTELL, MINNESOTA 


REFINER—F 





V Vinether it’s a 30,000-gallon propane storage tank like 

p @) S - Y the one illustrated above . . . or a fractionating 

6 tower .. . or large O.D. alloy steel pipe 

. . or piling for off-shore drilling rigs . . . we have the 

S T E a [ p a AT b experience, the facilities and the skilled workmen to meet your 
most exacting fabricated steel plate requirements. 

Write, wire or telephone for information or quotations. 


we DRL =P OSEY IRON WORKS, INC. 


Steel Plate Division 
F Th PAR CA STEER, PENNS YUtVAaAWNTA 
ons = . New York Office: Graybor Building 


Petroleum 


TUNNEL AND MINE EQUIPMENT ° IRON AND STEEL CASTINGS . ASPHALT PLANT 
EQUIPMENT ° BRICK MACHINERY AND MIXERS ° INDUSTRIAL HEATING EQUIPMENT 





Reprin ts | ” ; # ilable 


1957 PETROCHEMICALS HANDBOOK 


Petroleum REFINER’s comprehensive Sep- 
tember Petrochemicals Handbook Section com- 


plete with over 100 commercially-used process 
An SK Steam Jacketed Geor 
Pump con restore that old 


equonimity—keep the brass large, easy-to-read FLOW DIAGRAM (pre- 
happy ond you smiling. 


Engineers end production sented in blue-print stvle 
men in many varied industries 
ore using SK Steam Jacketed 
Herringbone Gear Pumps to Plus 
handle viscous materials of ‘ 
many types—heovy fuel oils, 
asphalt, vegetable shorten- 
ing, glue, and others. 

Take o tip from these folks. all Petrochemicals field during the next five 
Send for a copy of Bulletin 
17-A which describes SK’s line 
of pumps. Or, acquaint us 


with your problem. We'll help. ORDER YOUR EXTRA REPRINTS 


NOW 
wee a erling $1.00 PER COPY 


VEERS 


bcmercemecmmuremmmmmmmrms § — | PETROLEUMREFINER, Reprint Dept. 


P. O. BOX 2608 HOUSTON 1, TEXAS 


descriptions. Each des« ription has with it a 


\ forecast by a well-known expert for the over- 


vea’s. 
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A “macheta” airfoil 
CTOWETU 


5 
544."-96" propellers 


‘T-ALLOY’ 


Acclaimed as industry’s most efficient air-moving 
surface, Aerovent “Macheta” Airfoil Propellers 
are leading the way in cooling tower and heat ex- 
changer fan design and engineering. 


Latest innovation is the use of “T-ALLOY” for 
extra strength and additional corrosion resistance 
in especially rugged applications. Inherently a 
high-strength alloy, “IT” provides better resist- 
ance to shock and vibration. This, plus individual 
blade balancing for complete interchangeability 
of all units and universal pitch markings to sim- 
plify accurate field setting, is your assurance of de- 
pendable, lasting performance in any installation. 


STANDARD CONSTRUCTION ALUMINUM-ALLOY BLADES 
FURNISHED FOR ALL NORMAL-DUTY REQUIREMENTS 


“POSITIVE-LOCKING” Pitch 
Adjustment is accomplished by 


CAST ALUMINUM HUBS for 
light weight and ease of han- 
dling feature bolted construc- keyways which hold peripheral- 
tion for fast, easy assembly. keyed blade shanks. 


Write for free bulletin 500 


Aer0wetil om COMPANY, INC. 


LARGE PROPELLER DIVISION 


304 Wright Bidg 
TULSA 3, OKLA 


Main Office and Factory 
PIQUA, OHIO 


For more data on advertised products, use Readers’ Service Cards, last page. 











pODEL 920 


$5300 


List PRICE 





Here’s the Simplest 


Diaphragm Pressure Switch 


for Explosive Atmospheres 





WE BUILD IN 


WE DON’T USE 





EXTREME ACCURACY 
and DEPENDABILITY 


maintained during 
operating life due to 
direct acting design 


LINKAGES & BEARINGS 


which, asthey wear, 
° 


make the setting 


of the pressure switch 
om drift. 





OPERATION 
IN ANY POSITION 


which saves the installation 
costs encountered in mount- 
ing a switch that uses liquid 
switching elements. 


LIQUID SWITCHING 
<>) ELEMENTS 


which make the switch 
difficult fo mount and 
very critical to vibration. 





IMMUNITY 
TO VIBRATION 


you can mount the switch 
directly on your vibrating 
of Moving equipment. 


72 ACCORDION 
DIAPHRAGMS 


which make the 
pressure switch 
sensitive to vibration. 








PRESSURE SWITCH 
DIVISION 
5125 ALCOA AVENUE @ 


‘ask for bulletins 920-925 


arksdale valves 


LOS ANGELES 58 ¢ CALIFORNIA 
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New Equipment... 


and other graphic symbols necessary to 
make process changes in the field. 

Plastigraphic symbols are available in 
a wide range of colors. Made of a pres- 
sure-sensitive Mylar plastic, the various 
lines and symbols can be applied on 
painted steel panels or Formica-aluminum 
panels. The flexibility of the material also 
makes it ideal for making preliminary 
mockups in the design stages 

Engineers report that the new symbols 
are dimensionally stable and resist chem- 
ical atmospheres. Lettering for name- 
plates and other process identification is 
engraved directly into the “plastigraphi 
material.” Panellit, Inc. 
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Tube-Type Motors Have 
Capsule-Mounted Bearings 


A redesigned line of TEFC tube-type 
motors with capsule-mounted split-sleeve 
bearings are described in a new bulletin 

Available in standard and explosion- 
proof designs in ratings from 40 hp at 
600 rpm, through 800 hp at 3600 rpm, 
the bulletin portrays the motor’s tube-type 
air-to-air heat exchanger system, bearing 
construction, frame, stator, and rotor con- 
struction 

The motors are available with capsule- 
mounted, split-sleeve bearing for direct 
coupling or with cartridge-mounted ball 
or roller bearing for beit or chain drives 
Allis-Chalmers Mfg. Co. 
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Fully Accessible Large Motors Are Now Available 


A new concept in the design of large 
a-c motors has been announced. For the 
first time. the new motor design, called 
F/A (Fully Accessible) motor, permits 
the enclosure to be manufactured inde- 
pendent of the wound stator. Now, during 
assembly, the enclosure is merely bolted to 
the base of the motor making the wound 
stator fully accessible when required. Pre- 
viously, the enclosure was welded or cast 
as part of the wound stator, limiting 
accessibility 

As a result, a complete line of squirrel- 
cage, wound rotor, and synchronous motors 
from 250 to 7000 hp (depending on speed 
for all horizontal utility and industrial 
drive applications has been redesigned to 
use only six basic enclosures and 30 frame 
sizes as compared to the 450 frame sizes 
formerly used. 











SWEETENING 


TENNESSEE 


COPPER CHLORIDE 


® The stator is accessible for thorough 
inspection, Enclosures are quickly re- 
moved, easily replaced and require no 
realignment 
The protruding conduit box is elimi- 
nated. 
Noise mufflers, air filters and ail types 
of accessories can be added to the F/A 
motor without any redesign of basic 
parts 
Standardization is now possible, because 
each F/A motor frame size replaces 16 
of the previous line. 
The purchaser gets immediate service 
on outline drawings, and faster service 
on replacement parts 
The user gains in quality because of 
precision manufacturing methods, 
The F/A motors can be delivered faster 
Westinghouse Electric Corp. 
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Laden 





Tennessee's Copper Chloride was developed to 


effect efficient Mercaptans removal. 


of Copper Chemicals. 


Other products of interest— 


Ferric Sulfate—Copper Sulfate, 


Copper Oxide—Sulfur Dioxide. 


For samples make request on 
your company letterhead. 


ENNESSEE ORATION 
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rent Building, Atlente. Ge 


"WHEN SPECS CALL FOR... 


PRESSURE 
VESSELS 


custom 
fabricated 
on the 

< West Coast 
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Guard against that rainy day when obsolete trays must be 
junked — because higher capacities are required... 


GIVE FLEXITRAYS A TRIAL TODAY! 


More than 700 towers—in all services—are now 
equipped with these high-capacity, extremely flexible 
trays. Lower priced Flexitrays prevent expensive — 
unnecessary — replacements when higher capacities 
become a necessity. 


Don’t be caught in a deluge of “yesterday's” obsolete 
equipment — give Flexitrays a try, today! Write, wire, or 
phone your nearest Koch Representative. He has the 
Flexitray application to YOUR problem. 


REPRESENTATIVES 


Butte, Montana, P. 0. Box 208, G M. Wallace & Co, 2.8391 

Denver, Colorado, 324 Denham Bidg.. G. M. Wallace & Co., AM 60386 
Houston, Texas, P. 0. Box 12371, Alpha Engineering Co., Mi $-8071 

Kansas City 13, Mo., P. 0. Box 7061, Sample Brothers, DE 3.2612 

New York 17, N. Y., 60 East 42nd St. F. J. McConnell Co., YU 67266 
Oakland, Calif, G00 Sixteenth St. Engineered Process Equip. Co, TE 2.5391 
Park Ridge, illinois, 1521 Courtland Ave. M. B. Fisher, TA 3.6495 

Pasadena, Calif., 774 East Green St. Engineered Process Equip. Co., RY 1.6663 
Pittsburgh 19, Pa. 501 Alcoa Building, D. D. Foster Co., AT 1-0865 

Salt Lake City, Utah, Continental Bank Bidg. G. M. Wallace & Co, EM 4-561! 
South Charieston, W. Va. 411 “D” Street, D. D. Foster Co., Ri 4.9446 

St. Louis 17, Mo., 2010 Big Bend Bivd., Sample Brothers, ST 1.7941 

Tulsa, Okighoma, Wright Building, W C. Myers Co., LU 4.7264 








The vessels were shipped by 
barge through the Inland 
Waterway System and 

hauled tandem-style to the 
job site. 


five iidincical feactors in a single installation the 
assignment Was entrusted to Wyatt’s. 


WYATT METAL & BOILER WORKS, INC. 
PLANTS: DALLAS * HOUSTON * MEXICO CITY 
SALES OFFICES 


DALLAS * HOUSTON * LOS ANGELES * MEXICO CITY * NEW YORK 
PHILADELPHIA * PITTSBURGH * TULSA 


Wyatt de Mexico S.A. de C.V Wyatt's Plastics, Inc 
Plaza Santos Degollado 5928 Katy Street 
Num. 10 Desp. 311 P. O. Box 3052 
Mexico 1, D.F. Houston 1, Texas 





